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® The versatility of the Lectromelt Furnace in 
economically melting either large or small 
heats is of great advantage where the user 
requires a wide variety of castings. The en- 
tire heat may be tapped or part of the heat 
may be tapped and the analysis of the re- 
mainder altered as desired. This means econ- 
omy of power, time, and metal. 


Another phase of the Lectromelt versatility 
is that you may use either large bulky scrap 
or light fluffy scrap. In the production of 
quality gray and malleable iron it is possible 
to follow any of three procedures . . . Batch 
type cold melting, continuous cold melting 


FEATURE 


type, or duplexing operations on molten 
metal. Steel and iron may be melted in the 
same furnace—in alternate heats if desired. 
This versatility means economy of operation 
and the production of the exact quality metal. 


Lectromelt top charge furnaces are 
available in capacities ranging from 
100 tons down to 250 pounds. 


Pittsburgh Lectromelt 
Furnace Corporation 


PITTSBURGH 30, PENNA. 
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* APRIL WHO’S WHO x 


Nationally known 
figure in connec- 
tion with foundry 
> metallurgy and re- 
search, Mr. Bolton 
presents “50 Years 
of Progress in Cast 
Metal Specifica- 
tions” . . . Is chief 
metallurgist, The 
Lunkenheimer Co., 
J. W. Bolton Cincinnati . . . Re- 
ceived his Bachelor 
of Science degree from Rose Polytechnic 
Institute, Terre Haute, Ind., in 1918... 
Obtained his Master of Science degree 
in 1921 and four years later (1925) had 
conferred upon him the honorary degree 
of chemical engineer, both degrees from 
Rose Polytechnic Institute . . . Has served 
as chemist for Proctor & Gamble Co., 
Kansas City, Kansas, and Cincinnati . . 
Was metallurgist with Niles - Bement - 
Pond Co., Hamilton, Ohio, and Frank 
Foundries Corp., Moline, Ill. . . . His 
work in connection with A.F.A. has em- 
braced both gray iron and non-ferrous 
investigations and numerous papers and 
committee reports have been presented 
under his direction . . . He was the 
author of the A.F.A. exchange paper for 
the 1925 meeting of the Belgian Found- 
rymen’s Association . . . Also prepared 
the exchange paper for the Institute of 
British Foundrymen in 1929... Is 
author of the book “Gray Cast Iron” 
. . . Was presented the John A. Penton 
Gold Medal in 1937 in recognition of 
his work in metallurgy and the practical 
application of research findings to the 
advancement of the foundry industry .. . 
Is a member of A.F.A., ASTM, AIME, 
and ASM. 


Current paper 
herein, “Micropo- 
rosity in Magne- 
sium Alloy Cast- 
ings” ... Authored 

by Mr. Eastwood 
and J. A. Davis... 
Mr. Eastwood was 
born in Wiota, 
Wis. . . . Attended 
University of Wis- 
consin, Madison, L. W. Eastwood 

Wis., and received 

his Bachelor of Science degree in metal- 
lurgy, 1929 . . . Obtained his Master of 
Science degree, 1930, and Ph.D. one year 
later . . . Appointed assistant professor 


4 


at Michigan College of Mines, Hough- 
ton, Mich., 1931-1935 .. . Became affili- 
ated with Aluminum Co. of America, 
Cleveland, in 1935 as research metal- 
lurgist . . . Vice President of the Mary- 
land Sanitary Mfg. Corp., Baltimore, 
1942 . . . Present’ position, assistant su- 
pervisor at Battelle Memorial Institute, 
Columbus, Ohio . . . Has written ex- 
tensively for the trade press and meet- 
ings of technical societies on physical 
metallurgy and non-ferrous foundry prac- 
tices . . . Author of “Introduction to 
Metallography”’ published in 1931 .. . 
A member of A.F.A., AIME, ASM, and 
Institute of Metals (British). 


Co-author (with L. 
W. Eastwood) of 
“Microporosity in 
Magnesium Alloy 
Castings” ... Mr. 
Davis was born in 
Ada, Ohio ...A 
graduate of Colo- 
rado School of 
Mines, 1939... 
Appointed as met- 
allurgist, Colorado 
Fuel & Iron Co., 
Pueblo, Colo., and was associated with 
this firm until 1943 . . . At present is a 
member of the engineering staff, Battelle 
Memorial Institute, Columbus, Ohio... 
Has prepared a number of magnesium 
papers for AMERICAN FoUNDRYMAN in 
conjunction with fellow colleagues from 
Battelle . . . A member of ASM. 


J. A. Davis 


Committee Report 


The Committee on Die Castings, Alu- 
minum and Magnesium Division, A.F.A., 
has prepared and published in this issue, 
their annual report, “Aluminum Alloy 
Die Casting” . . . Organized in 1943, this 
committee has as one of its purposes to 
prepare data for recommended practices 
for aluminum, magnesium and zinc alloys 
. . . Committee members who aided in 
producing this report are: Chairman, J. 
C. Fox, Doehler-Jarvis Corp., New 
York; D. Basch, General Electric Co., 
Schenectady, N. Y.; E. J. Basch and G. 
F. Hodgson, Doehler-Jarvis Corp.; C. H. 
Mahoney, River Forest, Ill.; W. E. Mar- 
tin, National Smelting Co., Cleveland ; 
C. E. Nelson, Dow Chemical Co., Mid- 
land, Mich.; S. U. Siena, Sperry Gyro- 
scope, Inc., Great Neck, Long Island, N. 


Y.; and R. E. Ward, Eclipse Pioneer 
Div., Bendix Aviation Corp., Bendix, 
N. J. 


The question of 
“Cost Per Piece— 
Cost Per Pound— 
Which?” is raised 
in this issue by 
Ralph L. Lee... 
Associated with 
Grede Foundries, 
Inc., Milwaukee, as 
comptroller, Mr. 
Lee has long been 
active in the study 
of foundry costs... 
Born on a farm near Macon, IIl., in 1890 
... Early schooling in Decatur, Ill., and 
studied law there at James Millikin 
University... Later studied accounting 
in Chicago...First position, assistant 
purchasing agent, Mueller Co., Decatur 
... Connected with a number of national 
organizations in various capacities .. . 
From 1917-20, held position of office 
manager, Wagner Malleable Iron Co., 
Decatur ... Became secretary-treasurer at 
Liberty Foundry Co., Milwaukee, in 
1920, where he served for 20 years... 
When Liberty merged with Grede in 
1940, appointed to present position... 
Since 1935 has served as Chairman, 
A.F.A. Foundry Cost Committee ... Also 
served on Cost Committee of Gray Iron 
Founders Society ...Has participated in 
activities of A.F.A. Cost Committee in 
publication of numerous studies, includ- 
ing comparison of foundry cost factors 
for steel, malleable, gray iron and non- 
ferrous foundries...Is a frequent and 
popular speaker before A.F.A. chapters, 
conventions and other gatherings. 


Ralph L. Lee 


Native of Toledo, 
Ohio, where he re- 
ceived his early 
schooling and first 
position, following 
graduation from 
college . . . Mr. 
Herzig attended 
the University of 
Michigan, Ann Ar- 
bor, and earned his 
Bachelor of Sci- 
ence degree in 
chemical engineering in 1926 .. . Be- 
came associated with National Supply 
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Co., Toledo, as laboratory assistant, the 
same year .. . Two years later returned 
to the University of Michigan, Depart- 
ment of Engineering Research, as in- 
vestigator . . . Remained at the univer- 
sity until 1931, at which time he was 
awarded his Master’s Degree in engineer- 
ing ... That same year joined the staff 
of the Climax Molybdenum Co., Detroit, 
as metallurgist . . . Contributed to the 
1939 A.F.A. convention as co-author of 
a paper on gray cast iron ... A member 
of A.F.A., Mr. Herzig is author of “Cast 
Iron . . . Modulus of Elasticity,’ which 
appears in this issue . . . Also a member 
~f AIME, ASST, and SAE. 


In this issue M1. 
Harrington, author 
of numerous papers 
on sand control, 
presents a discus- 
sion of “50 Years 
of Progress in 
Foundry Sand 
Control’ ...A 
graduate of Tufts 
College, Medford, 
Mass., he gradu- 
ated in 1913 witn 
a Bachelor of Science degree . . . Has 
been associated with Hunt-Spiller Mfg. 
Corp., Boston, for over twenty years. . 

Held the positions of chemist in charge 
of laboratory and metallurgist in charge 
of metallurgical operations . . . In 1938 
assumed his present position as foundry 
superintendent . . . Mr. Harrington has 
been active in association affairs for a 
number of years serving on a number 
of sand committees . . . He was a Na- 
tional A.F.A. Director 1933-35 .. . 
Holds membership in A.F.A., ASTM, 
AIME, and Past President New England 
Foundrymen’s Association. 





R. A. Harrington 


R. E. Lyons 


Co-author, with C. L. Frear, of “Non- 
destructive Inspection of Castings”... 
Born in East Orange, N. J....A grad- 
uate of Newark College of Engineering, 
Newark, N. J., receiving his Bachelor of 
Science degree in mechanical engineering 
. . . First engineering position, following 
graduation from college, was with Revo- 
lator Co.,-North Bergen, N. J., as drafts- 
man... Was named inspector of naval 
material, Philadelphia, being assigned to 
foundries inspecting castings... At pres- 
ent is in.the Navy Department, Bureau 
of Ships, Washington, D. C., performing 
detailed work concerning casting and 
nondestructive testing. 


J. E. Goss 
Author of “50 Years of Progress in 
Foundry Apprentice Training” ... Mr. 


Goss is a native of Fall River, Mass., 
where he received his early schooling... 
Has taken extension courses from Brown 
University, Providence, R. I.... Served 
his apprenticeship in drafting at Corliss 
Steam Engine Works, Providence, R. I. 
... Became draftsman for Taunton Loco- 
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motive Co. ... Was instructor of mechan- 
ical drawing for five years at Fall River 
High School...Served as supervisor of 
apprentices, Brown & Sharpe Mfg. Co., 
Providence ... Present position being in- 
dustrial activities administrator ... Has 
written extensively for the trade press 
concerning apprenticeship and has talked 
before a number of technical societies 
upon the same subject...A member of 
the Providence Engineering Society. 


Author of the cur- 
rent article “Sand 
Control in the 
Bronze Foundry” 
. . . Mr. Converse 
was born in Staf- 
ford Springs, Conn. 

His elemen- 
tary education was 
enhanced by cor- 
respondence courses 
in mechanical en- 
gineering and in- 
dustrial management . . . Began his in- 
dustrial career in 1910 as a clerk in the 
machine shop, Wells Bros. (now Green- 
field Tap & Die Corp.), Greenfield, 
Mass. . . . In 1912 joined Indian Motor- 
cycle Co., Springfield, Mass., and learned 
general machine shop practice . . . Be- 
came associated with Bullard Machine 
Tool Co., Bridgeport, Conn., in 1915 as 
a tool designer . . . Two years later 
(1917) was appointed assistant to chief 
engineer, Liberty Ordnance Co., Bridge- 
port, Conn... . From 1918-21 was affili- 
ated with Producto Machine Co., for- 
merly Bilton Machine Tool Co., Bridge- 
port, Conn., as automatic and special 
machine designer . . . For eight years, 
1921-28, was equipment designer and 
gage engineer, Crane Co., Bridgeport, 
Conn. . . . Was transferred to Crane’s 
Montreal, Que., plant in 1928 and was 
named plant superintendent .. . A mem- 


ber of A.F.A. 


Cc. J. Converse 


Mr. Welander, 
whose article on 
“Malleable Iron 
Foundry Core 
Practice” appears 
in this magazine, is 
plant metallurgist 
with Union Malle- 
able Iron Works of 
Deere & Co., East 
Moline, Ill. . . . 
Born in Moline, III. 
. . « Received his 
degree from the Institute of Technology, 
University of Minnesota, Minneapolis, in 
1938 . . . Entered the metallurgical pro- 
fession upon graduation and became af- 
filiated with Deere & Co., Moline, IIl., 
in their testing and research laboratories 
. . . Was transferred to the Union Mal- 
leable Iron Works in 1942 and was 
placed in charge of the chemical labora- 
tory ... A year later was named plant 
metallurgist, his present position . . . A 
member of A.F.A. and the Society for 
Quality Control, 


Eric Welander 





Senior Materials 
Engineer, Bureau 
of Ships, U. S. 
Navy, Washington, 
ig ° Saeaeespiepe S 
Frear is co-author 
with Robert E. 
Lyons of paper 
“Nondestructive 
Inspection of Cast- 
ings’ ... A grad- 
uate of Syracuse 
University, Syra- 
cuse, N. Y., and Queens University, 
Kingston, Ont., Canada . . . Was in- 
structor of chemistry at Lehigh Univer- 
sity, Bethlehem, Pa. Appointed 
assistant professor of materials and 
metals, U. S. Naval Academy Post Grad- 
uate School, Annapolis, Md. . . . Served 
as chief metallurgist, DeLaval Separator 
Co., Poughkeepsie, N. Y. . . . Was also 
connected with Kelsey-Hayes Wheel Co., 
Detroit, as metallurgical engineer ... A 
contributor to past A.F.A. conventions, 
his papers have dealt with nondestruc- 
tive inspection . . . An A.F.A. member. 





Cc. L. Frear 


Committee Report 


From the Subcommittee on Physical 
Properties of Iron Foundry Molding Ma- 
terials at Elevated Temperatures, former- 
ly known as the Subcommittee on Physi- 
cal Properties of Gray Iron Molding Ma- 
terials at Elevated Temperatures, A.F.A. 
Foundry Sand Research Project, comes 
the report “Gray Iron Foundry Sands” 
. . . Meeting at least four times a year 
at the University of Michigan’s foundry, 
Ann Arbor, these men have been busily. 
engaged in developing a test method 
whereby the shakeout effort required to 
remove cores from castings could be 
measured by a quick laboratory test . . . 
Donning work clothes and performing as 
molders and pourers, the following com- 
mittee members have continued their 
search for more complete test results 
which will be summarized and published 
in future issues of AMERICAN FouNDrRY- 
MAN: Chairman, H. W. Dietert, Harry 
W. Dietert Co., Detroit; Vice-Chairman, 
George Watson, American Brake Shoe 
Co., Mahwah, N. J.; Secretary, William 
Spindler, University of Michigan; D. E. 
Cutler, J. S. McCormick Co., Pittsburgh, 
Pa.; Robert Doelman, Harry W. Dietert 
Co., Detroit; J. A. Gitzen, Delta Oil 
Products Co., Milwaukee; John Grennan, 
University of Michigan; H. G. McMurry, 
General Motors Overseas Div.; E. C. 
Olsen, Campbell, Wyant & Cannon 
Foundry Co., Muskegon, Mich.; Emile 
Pragoff, Jr., Hercules Powder Co., Wil- 
mington, Del.; Dr. H. Ries, Ithaca, N. 
Y.; Victor Rovell, Velsicol Corp., Chi- 
cago; Arnold Satz, National Radiator 
Co., Johnstown, Pa.; J. Schumacher, Hill 
& Griffith Co., Cincinnati ; Wm. Seese, J. 
S. McCormick Co., Pittsburgh, Pa.; Leon 
B. Thomas, Wilson Foundry & Machine 
Co., Pontiac, Mich.; W. B. Timm, Bu- 
reau of Mines, Ottawa, Ont., Canada; R. 
D. Walter, Werner G. Smith Co., Cleve- 
land; D. C. Williams, Cornell University, 
Ithaca, N. Y.; and E. C. Zirzow, National 
Malleable & Steel Castings Co. 
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O MORE SCIENTIFICALLY SERVE. 
THE FOUNDRY INDUSTRY 


he Most Completely Equipped Laboratory Devoted Exclusively 
to Research and Development of Foundry Products: 


_section of DELTA’S foundry products research laboratory shown below. 

_ tontains such essential laboratory facilities as: Core Testing and Tensile 

" Machines; Most Modern, Most Scientific type of Dilatometer; Specially 

issigeed Core Baking Oven with delicate temperature adjustment and 

_ control; Sintering Machine, Sand Muller and all other necessary phys- 
Teal and chemical-testing and analytical equipment. 


















EVERY DELTA FOUNDRY PRODUCT 
IS SCIENTIFICALLY DEVELOPED 10 
DO A PARTICULAR JOB... BETTER 






























Extensive laboratory facilities are de- 
voted to research and development of 
DELTA Foundry Products. Modern sci- 
entific apparatus and equipment... 
every requirement of a completely 
equipped foundry laboratory... 
play a vital partina continuing pro- 
gram of product development and 
standardization. 


Every foundry product conceived and 
developed in DELTA Research Labor- 
atories is first tested and passed in 
laboratory technique. It is then sub-— 
mitted for use and final approval in 
actual foundry practice before it is 
identified with the name “DELTA’. 


Every stepin the manufacture of DELTA 
Foundry Products is supervised by 
skilled technicians of the DELTA chem- 
ical staff. All physical, mechanical and 
scientific factors are coordinated to 
safeguard quality and insure absolute 
uniformity in the finished product. 
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PRESIDENT WALLS HONORS MEN 
WHO FIRST VISUALIZED AN A.F.A. 
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WITH THE OPENING of the Golden Anniversary 
Convention, May 6 at Cleveland, we will com- 
memorate the adventure of a group of foundry- 
men inspired by Howard Evans, then Secretary 
of the Philadelphia Foundrymen’s Association and 
encouraged by John A. Penton, at that time pub- 
lisher of The Foundry, which resulted in the call- 
ing of a national meeting of foundrymen. 

The invitation to this meeting was issued jointly 
and signed by 59 members of the Philadelphia 
Foundrymen’s Association and 14 members of the 
Western Foundrymen’s Association. It was pre- 
sented to the foundrymen of the United States 
and Canada in the April, 1896, issue of The 
Foundry and sent out by Howard Evans inviting 
all foundrymen to a Philadelphia meeting May 
12-14, 1896. 

The result was the organization of A.F.A., with 
Francis Schumann, then President of the Phila- 
delphia group, its first president; John A. Penton, 
Secretary, and Howard Evans, Treasurer. 

Thus was the American Foundrymen’s Associa- 
tion founded as a technical society that has rep- 
resented the oldest of industries for a full half 
century and whose administration was guided 
in the early years—to the technical success and 
prominence it now enjoys—by many great scien- 
tists. Among them were Albert Sauveur, Percy 
Longmuir, Richard Moldenke, Thomas West, 
H. E. Field and H. Ries, to name only a few. 

Since 1897 the American Foundrymen’s As- 
sociation has distributed to its membership 52 
volumes of TRANSACTIONS—a chronological rec- 
ord of progress in the Arts and Science of Metal 
Founding. This year’s technical sessions and 
exhibits will bring to our membership many new 
scientific developments and much new equipment 
made necessary by the requirements of war. . 
in many cases never heretofore discussed or shown. 


The continuing prosperity and progress of the 
foundry industry can be insured by selecting and 
encouraging ambitious youth to enter your employ- 
ment, and to carry out the embryo thoughts that 
require time, patience and foresight to transform 
them into reality. It is our responsibility to stimu- 
late the ambition and restore the hope of our 
young people. To accomplish this we must pay 
attention to the employees’ “take home attitude.” 

The contents of this Pre-Convention issue of 
AMERICAN FouNDRYMAN is illustrative of the effort 
that your past and present directors, your com- 
mittees of the various A.F.A. divisions and 
branches of interest, and particularly your head- 
quarters staff, have put forth in making this 
Golden Jubilee Convention and Exhibit a brilliant 
beacon of success from which our next 50 years 
of progress may be charted. 

It is a real pleasure for your officers and staff 
to extend to every foundry in the Americas and 
those abroad an invitation to send a representa- 
tive to this Fiftieth Anniversary Foundry Congress 
and Show so that he may personally convey to his 
company the many new developments in processes, 
materials and equipment that will be demonstrated 
in the largest exhibit ever held in connection with 
the casting and its allied industries. To our 
exhibitors, we extend our appreciation of their 
efforts in making this Show a success. 


evel fteLt 


Frep J. WALLS, 
NATIONAL A.F.A. PRESIDENT. 
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5Oth ANNIVERSARY FOUNDRY CONGRESS AND SHOW 


On May 6, the most important 
peace time gathering of foundrymen 
from the United States, Canada and 
abroad will assemble in Cleveland 
at the Cleveland Public Auditorium 
for the Golden Jubilee Foundry 
Congress. Never before has an an- 
nual A.F.A. convention program 
been studded with such an array 
of outstanding speakers, events and 
meetings of special interest to execu- 
tives and shopmen of the foundry 
industry. 


Registration and Headquarters 

The Golden Jubilee Foundry Con- 
gress will get under way officially at 
9:00 am, Monday, May 6, when 
registration begins in the main lobby 
of the Cleveland Public Auditorium, 
just off Lakeside Ave. It should be 


added that Official Headquarters 
for the Congress will be only the 
Public Auditorium, no hotel being 
designated as headquarters. 


With a large staff of attractive 
young ladies on hand to handle reg- 
istration, and a streamlined registra- 
tion plan in effect this year for the 
first time, none of the usual opening 
day congestion is expected at the 
registration counters. As at all A.F.A. 
annual meetings, admission to meet- 
ings and exhibits will be by official 
badge, secured at the registration 
desk of the Auditorium. 


In order to streamline the pro- 
cedure this year, registration cards 
are being mailed to all A.F.A. mem- 
bers in advance of the Convention, 
for the convenience of registrants. 


Aerial view of downtown Cleveland; arrow points out 


Cleveland Public Auditorium. 


Any member planning to attend the 
Convention should fill out the reg- 
istration card before coming to 
Cleveland and he may then present 
the card direct to those counters 
where his identification badge can 
be typed out. This means he will 
not have to be identified through the 
usual “member credential card” 
which is not being utilized this year. 


Special arrangements for registra- 
tion of members in the Northeastern 
Ohio, Central Ohio, Canton, Tole- 
do and Northwestern Pennsylvania 
chapters are being made. Registra- 
tion cards will be mailed these 
members and, when returned to the 
A.F.A. office in Chicago, the badges 
will be forwarded to those members 
complete. Those Ohio and Pennsyl- 
vania members who bring their 
badges with them can don them at 
the Auditorium and be immediately 
admitted without further registra- 
tion formalities. It is expected that 
this will minimize registration delays. 


The headquarters booth of the 
Association will be located in the 
Arena facing the main entrance 
from the Registration lobby. Here 
A.F.A. publications will be on sale 
as well as the Convention office of 
the AMERICAN FouNDRYMAN. Ex- 
hibits will be located in the Arena, 
Main Exhibition Hall, North Hall, 
Arcade, and the Upper and Lower 
levels of Lakeside Hall. Desks for 
the various organizations servicing 
the Foundry Show will be located 
between the Main Exhibition Hall 
and North Hall. In the South Hall 
(see floor plans in this issue) A.F.A. 
has arranged for.excellent restaurant 
facilities, offering both counter and 
table service, as a convenience to 
visitors and exhibitor representatives 


Exhibitor representatives who 
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come to Cleveland in advance of 
convention week, in order to install 
their company’s product displays, 
may register in the A.F.A. Head- 
quarters Office, which will be locat- 
ed immediately off the Registration 
lobby. Lunch counter service will 
be provided in South Hall on Sat- 
urday and Sunday, May 4 and 5, 
for the convenience of these early 
arrival exhibitor representatives. 


Auditorium Houses Show 


The Foundry Show will, of course, 
be housed in the Public Auditorium 
Exhibit Halls, and the majority of 
technical sessions also will be held 
there. Evening sessions, committee 
meetings and round table luncheons 
will be held in Hotel Statler and 
Hotel Cleveland. Those who plan 
to attend luncheon and dinner meet- 
ings staged by the Association are 
being asked to fill out and return 
to National Headquarters a special 
form now being mailed all members, 
and to indicate the events they will 
attend so that arrangements can be 
made for dinner and luncheon serv- 
ice. These forms should be returned 
direct to the National Office, 222 
West Adams St., Chicago 6. 


Elsewhere in this Golden Jubilee 
issue of AMERICAN FOUNDRYMAN 
will be found ‘the official program 
of technical sessions, as well as an 
official list of exhibitors compiled as 
of press time. 


The entire morning of Monday, 
May 6, has been left entirely open 
for inspecting exhibits, no technical 
sessions being planned before noon. 
This means that the usual “opening 
meeting,” a feature of several past 
conventions, has been eliminated so 
as to conserve the time of those who 
may be planning to reach Cleveland 
the morning of opening day, visit 
the exhibits in the forenoon, attend 
the technical sessions during the 
afternoon and evening and depart 
for home the same night. This same 
consideration has governed formula- 
tion of the week’s program, in recog- 
nition of the possibility that hotel 
accommodations at this time may 
not be sufficient to care for the ex- 
pecied capacity crowd. 

Tuesday afternoon and evening, 
May 7, from 1 pm to 10 pm has 
been designated Northeastern Ohio 
Day, during which time the exhibits 
will remain open for the benefit of 
foundrymen in Cleveland and sur- 
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rounding areas. In fact, it is ex- 
pected that many plant men will 
drive in from many outlying towns 
to spend the afternoon and evening 
and return home late Tuesday night 
in time for work the next day. An- 
nouncement has been made of this 
opportunity to plants in the Canton, 
Central Ohio, Northwestern Penn- 
sylvania and Toledo chapter terri- 
tories. 

Admission to Northeastern Ohio 
Day will be by special card only, 
and obtainable by plant executives 
through the Northeastern Ohio Day 
Committee of the Northeastern Ohio 
chapter. The chairman of the N.E.O. 
Day Committee is Edw. Follman, 
Griffin Wheel Co., Cleveland. No 
charge is made for these admission 
cards which are good only for the 
hours of 1 pm to 10 pm May 7. 

In this way a maximum number 
of interested foundrymen in the 
area surrounding Cleveland will 
have a chance to see the advance- 
ments and improvements made in 
equipment and materials used for 
the production of castings. 


Annual Business Meeting 

The one mid-week event requiring 
special arrangements will be the An- 
nual Business Meeting of the As- 
sociation scheduled for Thursday, 
May 9, at 9:30 am. At this meet- 
ing, National President F. J. Walls, 
International Nickel Co., Detroit, 
will present the Annual President’s 
Address, and, during the period of 
the meeting, power will be shut off 
for operating exhibits and lights in 
the Exhibit Halls will be dimmed. 
All visitors to the 50th Anniversary 
Convention are urged to attend this 
important meeting, the one event of 
the year in which the Association’s 
National Officers and Directors have 
an opportunity to meet the com- 
bined membership face to face. With 
a present membership of over 8,000 
a Capacity crowd is expected for the 
Annual Business Meeting. 

At this meeting, the report on 
election of new Officers and Direc- 
tors of A.F.A. will be presented by 
the National Secretary, giving the 
membership an opportunity to greet 
their newly selected leaders. 

Another outstanding event of the 
Annual Business Meeting will be the 
presentation of the fourth A.F.A. 
Foundation Lecture by Dr. Guilliam 
H. Clamer, president, Ajax Metal 
Co., Philadelphia, and an A.F.A. 


gold medalist. Dr. Clamer has chosen 
for his subiect “Test Bars for 85 
Copper—5 Tin—5 Lead—5 Zinc Al- 
loy—Design and Some Factors 
Affecting Their Properties.” A na- 
tionally-known and outstanding met- 
allurgist in Brass and Bronze. Dr. 
Clamer’s Lecture is expected to 
continue the splendid tradition of 
the Foundation Lectures, which 
have consistently resulted in valuable 
contributions to the literature of the 
foundry industry. 


Annual Dinner 


As previously announced, the An- 
nual Dinner of the Association will 
be served Friday night, May 10, at 
7 o'clock in the Grand Ballroom, 
Hotel Statler. This gala event, rep- 
resenting the climax to the Golden 
Jubilee Foundry Congress, will fea- 
ture a nationally known speaker. 


National President Walls will pre- 
side at the Annual Dinner, at which 
presentations will be made of A.F.A. 
gold medal awards and Honorary 
Life Memberships, bestowed by ac- 
tion of the Board of Awards for 
outstanding service and contribu- 
tions to foundry practice. The 1946 
recipients of these Association hon- 
ors are announced elsewhere in this 
pre-Convention issue. 


The Official Housing Bureau of 
A.F.A., located at 511 Terminal 
Tower, Cleveland 13, Ohio, will 
function right through the entire 
convention week. Prior to May 6, 
the Housing Bureau will assign hotel 
rooms in accordance with requests 
up to the maximum limit of the 
liberal housing guarantee given 
A.F.A. by the Cleveland hotels. 
During the convention, Housing Bu-. 
reau headquarters will be located 
at the Auditorium and any visitors 
whose advance applications for 
rooms could not be taken care of 
are requested to contact the. Bureau 
at the Auditorium immediately on 
arrival. Arrangements have been 
made for housing the overflow in 
private homes, and every courtesy 
will be extended in an effort to take 
care of all who reach Cleveland 
without confirmed hotel reservations. 
Rooms in private homes, however, 
will not be assigned in advance of 
convention arrivals. 

A complete list of Golden Jubilee 
Exhibitors will be found on pages 
93-96 of the current issue, listing 
the more than 250 companies who 
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will display their products and prod- 
uct applications at the 1946 Foundry 
Show. Unlike the 1944 War Pro- 
duction Foundry Show in Buffalo, 
this will be an “all out” exhibit year 
with practically unlimited power 
available for operating displays. In- 
dications are that exhibitors are tak- 
ing fine advantage of this opportu- 
nity to aid the reconversion of the 
foundry industry with ‘many new 
items of equipment, materials and 
supplies. 


Official Hours 


Official opening hour for the Ex- 
hibits will be.9 am Monday, May 6. 
The Show will remain open until 
10 pm on May 7, and until 5:30 
pm all other days of the week ex- 
cept Friday, when the official clos- 
ing hour for the 1946 Exhibits will 
be 4:30 pm. 

Gray Iron Division—The Gray 
Iron Division is sponsoring one of 
its most outstanding Convention 
programs this year, including a 
2-session Symposium on Engineering 
Properties of Gray Iron, scheduled 
for May 8, with design engineers 
urged to attend on special invita- 
tion. The Symposium will include 
4 papers on Engineering Properties 
plus a special paper prepared spe- 
cifically for use by men who design 
metal parts. 

All the Gray Iron sessions are be- 
ing confined to May 8, 9 and 10, 
for time-saving purposes, except for 
two sessions of the 4-session Annual 
Shop Course. Three Technical ses- 
sions are scheduled, including one 
on Welding. In addition, one phase 
of the Annual Sand Shop Course 
will deal with Gray Iron Sand Con- 
trol, and one phase of the Annual 
Lecture Course will be devoted to 
Gray Iron Foundry Control. 

The Gray Iron Shop Course will 
be especially interesting this year 
commencing with a discussion of the 
Metallurgy of Cupola Mixes. This 
will be followed by two sessions 
covering the splendid work of the 
A.F.A. Casting Defects Committee, 
shortly to be published in booklet 
form and one of the most outstand- 
ing and practical pieces of Gray Iron 
literature to be issued in many years. 
Session 4 of the Shop Course will 
deal with Metallurgy of Carbon 
Control in the Cupola. 

An exchange paper from the 
French Technical Society will be 
presented at one of the several Gray 
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Iron Technical sessions, marking a 


resumption of exchange relations 
with French foundrymen after a 
wartime break of nearly 7 years. 

Steel Division—In accordance 
with plans to conserve the time of 
foundrymen the steel sessions will 
be confined to May 8, 9, and 10, 
beginning with a technical session 
the afternoon of May 8. Two addi- 
tional technical sessions will offer a 
total of 13 valuable papers on steel 
practice, including the I.B.F. Ex- 
change Paper and 2 manuscripts 
from Russia. 


A round ‘table luncheon, always 
a popular event, again is provided 
for. Steel Foundry Control will be 
covered as one phase of the Annual 
Lecture Course. The Annual Sand 
Shop Course also will have a session 
dealing with Steel Sand Control. 

Aluminum and Magnesium Divi- 
sion—The sessions on Aluminum and 
Magnesium will be confined to May 
6 and 7, including 3 technical meet- 
ings and a round table luncheon. 
Some 5 papers will be presented by 
various authors and these events 
deal with Die Castings, Permanent 
Mold Castings, Microporosity, Mold 
Materials, and Centrifugal Casting 
of Magnesium. 


Magnesium Control 


One session of the Annual Lec- 
ture Course will deal with Alumi- 
num and Magnesium Foundry Con- 
trol. Magnesium Molding Sands 
will be discussed at one of the An- 
nual Sand Shop Course sessions. 

Brass and Bronze Division—The 
Brass and Bronze Division meetings 
extend over 3 days, May 8-10, and 
will include 3 technical sessions and 
a round table luncheon. At these 
meetings a total of 8 papers have 
been scheduled, including the 6th 
Annual Report of A.F.A. Work on 
Properties of Sand at Elevated Tem- 
peratures. The authors of Non- 
ferrous papers this year are concen- 
trating on Sand Practice Section and 
Size, Alloys Combustion, and Metal 
Flow. 

Included in the Annual Sand 
Shop Course will be one session on 
Brass and Bronze Sand Control and 
a phase of the Annual Lecture 
Course will cover Brass and Bronze 
Foundry Control. All in all, the 
non-ferrous foundryman will find a 
great deal of value in this year’s 
Brass and Bronze program, 


Malleable Division—As with Brass 
and Bronze, the Malleable program 
will extend over 3 days, May 6-8. 
and will include 3 technical sessions. 
a round table luncheon meeting, a 
session of the Annual Lecture Course 
dealing with Malleable Foundry 
Control, and one phase of the An- 
nual Sand Shop Course covering 
Malleable Foundry Sands. Some 
half dozen papers on various phases 
of core practice and chemical com- 
position will feature the Malleable 
program. 

Patternmaking Division—Only one 
session has been scheduled by the 
Patternmaking Division and this will 
include 2 papers. One of these will 
cover the Use of Wood Models in 
Planning and Design, the other one, 
Patterns for Production Foundry. 


Annual Lecture Course—The An- 
nual Lecture Course will be staged 
again in 1946, and this year will 
include 5 sessions, one covering each 
of the 5 A.F.A. metal casting divi- 
sions. The general subject to be 
dealt with is Foundry Control, and 
sessions of the course will be devoted 
to Aluminum and Magnesium, Mal- 
leable Iron, Brass and Bronze, Steel 
and Gray Iron Castings. 


Shop Operation Course — Two 
separate Shop Operation Courses 
will be offered at the 1946 Conven- 
tion, one on gray iron, and one on 
sand practice in various types of 
foundries. The Gray Iron Shop Op- 
eration Course will consist of 4 
sessions covering Cupola Mixes and 
Casting Defects. (Two meetings on 
Carbon Control.) The Sand Shop 
Course, comprising 5 meetings of 
interest, will deal with Magnesium, 
Malleable, Brass and Bronze, Gray 
Iron and Steel. 


General Interest Sessions — The 
Foundry Cost Committee has worked 
up some special data for this year’s 
program dealing with a cost system 
for small shops, and this system will 
be discussed thoroughly at a techni- 


‘cal session. 


Inspection Session 


The Castings Inspection Commit- 
tee, organized in 1944, has scheduled 
2 technical meetings on May 7, one 
in the morning and another in the 
afternoon. At these meetings 3 for- 
mal papers will be offered by a 
panel discussion of ‘Suppliers’ and 
Buyers’ Viewpoint of Inspection in 
the Foundry.” At this latter event 
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THOMAS A. BURKE PROCGLABMAT IT OF 
MAYOR ss lrg aod 
Proclaiming the week of May 6, 1946 

as FOUNDRY WEEK in Cleveland 


WHEREAS, the more than 5,000 aluminum, brass and bronze, gray iron, © 
magnesium, malleable iron and steel foundries of the United States constitute 
@ great and basic industry, highly important to the industrial life, progress 
and economic well-being of the Nation and the City of Cleveland; and 


WHEREAS, the foundries of Cleveland have contributed immeasurably 
to the City's growth as the heart and center of an outstanding manufacturing 
Tegion and have become in number, capacities and skills a large and nation- 
ally importent segment of the metal~working industries; and 


WHEREAS, the foundry industry, which annually produces millions of 
tons of cestings extensively used as components of a wide range of producers!’ 
and consumers' durable goods, played a vital, basic part in Cleveland's and 
the Nation's war effort, and then, with exemplary swiftness, converted to 
peacetime production and peacetime jobs with a minimum of dislocation; and 


WHEREAS, the American Foundrymen's Association, the technical 
society of the castings industry, is holding its 50th anniversary convention 
and e massive foundry equipment and materials exposition in Cleveland's 
Public Auditorium May 6th to lOth, inclusive: 


NOW, THEREFORE, I, Thomas A. Burke, as Mayor of the City of Cleve- 
land, do hereby proclaim the week of May 6th of Cleveland's Sesquicentennial 
Year as FOUNDRY WEEK in Clevelend, and do call the attention of the people 
of Cleveland to the contribution which is made to the industrial greatness, 
the wealth and progress of our City and our Netion by the foundry industry; 
and I extend, in the name of the people of Cleveland, a hearty welcome to 
the thousands of foundrymen from all over the world who ere coming to Cleve- 
land during FOUNDRY WEEK and the year of the City's Sesquicentennial celebre- 
tion. 


eee ee ee 


Dated this 12th day of April, A.D. 1946. 








a 
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5 men of the foundry and buyers 
of castings will collaborate for a sub- 
ject discussion. 

The Plant and Plant Equipment 
Committee has joined hands this 
year with the Safety and Hygiene 
Committee to stage 2 joint technical 
meetings, both on May 6. The after- 
noon session will feature 2 papers 
and the evening session will com- 
prise a panel discussion on “Dust 
Control Equipment, Its Application, 
Operation and Maintenance.” Panel 
leaders at this discussion have been 
selected on the basis of promulgat- 
ing the work of A.F.A. in these im- 
portant fields. 


General Interest Sessions 

Training and Education — The 
several committees dealing with Ap- 
prentice Training and Engineering 
School phases of foundry education 
have organized an excellent pro- 
gram dealing with realities and with 
all sessions confined to the two days, 
May 8 and 9. Two Apprentice 
Training sessions are scheduled the 
latter date, plus a dinner meeting 
at which tribute will be paid to those 
pioneers who have labored for the 
cause of foundry apprenticeship over 
the past half century. 

On May 8, a session on Foreman 
Training is one of the educational 
features plus a panel discussion on 
phases of engineering school train- 
ing. At the latter meeting, several 
prominent engineering school in- 
structors will present their views on 
what the foundries must do to ob- 
tain college graduates, while several 
foundry executives will express their 
thoughts on the type of college 
trained man the foundries need. On 
the same date, the annual Foundry 
Instructors Dinner will be staged, 
a get-together for men who have at 
heart the subject of engineering 
training for foundry work. 

Another informal session sched- 
uled for May 7 will be a luncheon 
for Alumni and engineering schools. 
Tables will be placarded for schools 
such as Purdue, M.I.T., Michigan 
and the like where alumni of each 
school can get together to talk over 
old times and present problems. 

The Job Valuation and Time 
Study Committee has arranged for 
two meetings at this Convention, 
both on May 9. An afternoon ses- 
sion will be devoted to discussion of 
the importance of Time Study Work 
to Management. In the evening a 


panel discussion will be conducted 
on the Committee’s work and what 
can be accomplished in the future 
in the way of Time Study and Job 
Evaluation activities on the part of 
foundries. 


Panel Discussion 

Refractories—As sponsored by the 
Refractories Committee, a feature 
of the Refractories session will be 
an “Information Please” question 
and answer panel on foundry re- 
fractories. Four panel leaders will 
conduct the discussion of this unique 
event, which should produce a great 
deal of practical information. In 
addition, a technical session on Re- 
fractories will be staged for which 4 
papers have been scheduled cover- 
ing various applications in the found- 
ry field. 

A luncheon for Canadian mem- 
bers of A.F.A. was staged for the 
first time at the Buffalo Convention 
in 1944, but the attendance was far 
greater than the facilities provided. 
Such a luncheon has been scheduled 
again this year and all Canadian 
members will be requested to indi- 
cate their intention of attending. 
Advance knowledge of attendance is 
necessary so that proper facilities 
can be provided and it is expected 
that the event this year will prove 
to be more popular than ever before, 
due largely to the increased interest 
and enthusiasm of the two A.F.A. 
Canadian chapters, Ontario and 
Eastern Canada-Newfoundland 
chapters. 


First Convention of 
A.F.A. Called In 1896 


Two ORGANIZATIONS of foundry- 
men were largely responsible for the 
call that brought men in the indus- 
try together in Philadelphia for the 
first Convention of the new Ameri- 
can Foundrymen’s Association, May 
12-14, 1896. Held under the aus- 


pices of the Philadelphia Foundry- © 


men’s Association, which became the 
Philadelphia Chapter of A.F.A. in 
1935, the Western Foundrymen’s As- 
sociation of Chicago joined in issu- 
ing the official invitation. 


This invitation contains the names 
of many outstanding foundrymen 
who became known esimeak the 
industry and remained active in 
A.F.A. affairs for many years there- 
after. Signatories of the document 


that resulted in the first Annual! 
Meeting of your Association, as 
listed in the April 1896 issue of Th- 
Journal of A.F.A., were: 

Francis Schuman, Tacony Iron & 
Metal Co., Tacony, Pa. 

P. D. Wanner, Reading Foundry Co., 
Ltd., Reading, Pa. 

Josiah Thompson, J. Thompson & Co., 
Philadelphia. 

Howard Evans, J. W. Paxson & Co., 
Philadelphia. 

Walter Wood, R. D. Wood & Co., 
Philadelphia. 

Thos. Glover, Glover Bros., Frankford, 
Pa. 

E. E. Brown, E. E. Brown & Co., 
Philadelphia. 

Stanley G. Flagg, Jr., Stanley G. Flagg 
& Co., Philadelphia. 

Wm. F. Sauter, G. Rebmann & Co., 
Philadelphia. 

Jno. M. Sweeney, Chicago Cons. Iron 
& Steel Co., Harvey, Ill. 

A. W. McArthur, Rockford Foundry 
Co., Rockford, IIl. 

O. T. Stantial, Illinois Malleable Iron 
Co., Chicago. 

S. T. Johnston, Whiting Foundry 
Equipment Co., Chicago. 

Geo. M. Sargeant, The Sargeant Co., 
Chicago. 

W. N. Moore, Joliet Stove Works, 
Joliet, Ill. 

James Frake, Chicago. 

A. Sorge, Jr., M. E., Chicago. 

Thos. D. West, The Thos. D. West 
Foundry Co., Sharpsville, Pa. 

E. E. Hanna, Gates Iron Works, Chi- 
cago. 

Wm. Ferguson, Gates 
Chicago. 

J. H. Dalton, Walburn, Swenson Co., 
Chicago. 

B. M. Gardner, Iron Trade Review, 
Chicago. 

John Pettigrew, 
Joliet, Ill. 

Included in the list are four past 
Presidents of A.F.A.: Francis Schu- 
man, first Association President; 
Stanley G. Flagg, Jr.; S. T. Johnston 
and Thos. D. West. 


It is a matter of record that this 
first meeting proved to be a huge 
success and in reporting the affair 
and giving credit for arrangements 
to Howard Evans, then Secretary of 
the Philadelphia group, one reporter 
stated “This gentleman is likely to 
live to see his own monument 
erected (a distinction accorded to 
but few men in this world) in the 
shape of a Foundrymen’s Association 
that is likely to make its influence 
felt in a way that may surprise some 
of even its most sanguine friends.” 

With the present membership of 
8,000 including distinguished found- 
rymen and metallurgists from 
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Iron Works, 


Illinois Steel Co., 








countries throughout the world, the 
reporter’s enthusiasm seems not to 
have been too exaggerated. It is re- 
corded that some 350 interested in- 
dividuals attended the first meeting 
in 1896 . . . a figure that may be 


compared with the nearly 7,000 who 
were presented at the 48th Annual 
Meeting of A.F.A. in 1944, and the 
expected record-breaking attendance 
already gathering as the Association 
observes its 50th Anniversary. 


EXCHANGE PAPERS 


Represent Foundrymen of Four Lands 


THAT THE TECHNICAL PROGRAM 
of A.F.A.’s 50th Anniversary Con- 
vention is definitely post-war in char- 
acter—and pre-war in diversity, 
scope and range of interest—is in- 
dicated by the number and varitty 
of exchange papers it features. 


First Australian Paper 

Scheduled for a Brass and Bronze 
Division session Friday, May 10, is 
the first exchange paper to be sub- 
mitted to an A.F.A. meeting by the 
Institute of Australian Foundrymen 

. a thorough-going discussion of 
“Manganese Bronze” by H. E. Ar- 
blaster, chief metallurgist of Stokes 
& Sons Pty., Ltd., and Stokes Found- 
ries Pty., Ltd., Brunswick, Mel- 
bourne. The paper sets out the 
composition of some alloys of nomi- 
nated mechanical properties and ex- 
amines at some length the relation- 
ships of amounts of alloying ele- 
ments to structure and properties. 

The presentation of the French 
foundry association, Association 
Technique de Fonderie, and its first 
since 1938, is a paper entitled “The 
Technical Organization of the 
French Foundry Industry.” Written 
by Auguste LeThomas, Director 
General of Centre Technique, Paris, 
and president of the technical com- 
mittee of the French foundry indus- 
try, the paper will describe the tech- 
nical “reconversion”» program of the 
industry of France under a state- 
controlled organization managed by 
foundrymen. Mr. LeThomas has 
long contributed to the technical 
advancements and technical litera- 
ture of the French foundry industry, 
and received one of the first gold 
medals awarded by the Association 
Tochnique de Fonderie de France. 


Extending a long exchange series, 
he Institute of British Foundrymen 
wil present a paper by Basil Gray 
0: the English Steel Corp., Ltd., 
Sheffield. Entitled “The Production 
0! ‘Grand Slam’ Bomb Castings,” it 
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outlines an old but little known 
foundry technique which, in a re- 
vised version, was employed to pro- 
duce the “block-busters” that per- 
forated the 20-foot-thick concrete 
roof of the U-boat pens at Ham- 
burg and shook to pieces the ma- 
sonry of the viaduct of the Bielefeld 
railway, the last uncut main line to 
Belgium and the Ardennes during 
the fighting there in the spring of 
1945. 

The IBF paper will be presented 
by Mr. Gray at a steel division of the 
Jubilee Congress Friday, May 10. 
That session will also feature unof- 
ficial papers by two Russian tech- 
nicians, Victor M. Shestopal, pro- 
fessor in the Stalin Machine Tool 
Institute and N. B. Gelperin, chief 
engineer, Moscow division, State In- 
stitute “Giprotjagmashe.” 

An official Czech paper by Dr. 
Volejnik is also anticipated. 


Information Offered On 
Design With Gray Iron 


HIGHLIGHTING the gray iron pro- 
gram at the 50th Anniversary 
Foundry Congress in Cleveland will 
be a Symposium on Engineering 
Properties of Gray Cast Iron, ar- 
ranged particularly to provide infor- 
mation useful to design engineers. 
The symposium will be offered in 
two sessions, a morning and an aft- 
ernoon session on Wednesday, May 
8, and special effort is being made 
to invite attendance by mechanical 
and tool engineers who are responsi- 
ble for the design, specification and 
purchase of metal parts. 

At the morning session W. E. 
Mahin, Armour Research Founda- 
tion of Illinois Institute of Tech- 
nology, Chicago, will present a com- 
pilation of the engineering proper- 
ties of gray iron in the language of 
the design engineers. This impor- 
tant paper is being specially pre- 


pared for castings users. Nationally 
known metallurgists and engineers 
will participate in an information 
panel at this meeting. 

The afternoon session will be de- 
voted to discussion of specific prop- 
erties, such as wear resistance, duc- 
tility and elasticity, effect of section 
size on tensile properties, and the re- 
lation between tensile tests and rup- 
ture stresses. Papers will be pre- 
sented by C. H. Lorig and T. E. 
Barlow, Battelle Memorial Institute, 
Columbus, Ohio; F. G. Sefing, In- 
ternational Nickel Co., New York; 
H. C. Winte, Worthington Pump & 
Machinery Corp., Buffalo, N. Y.; 


‘and R. A. Flinn, Jr., and H. J. 


Chapin, American Brake Shoe Co., 
Mahwah, N. J. 

All A.F.A. Chapters have been 
notified of the 1946 Symposium, 
with the request that design engi- 
neers in each chapter area be in- 
vited to attend. The sessions have 
been planned so that an engineer 
can arrive in Cleveland the morning 
of May 8, attend both sessions of 
the symposium, attend the Foundry 
Show and return home the same 
night, if desired. 

Gray Iron Foundry members of 
A.F.A. are urged to personally write 
design engineers to be present, so as 
to bring out the full possibilities 
of this unique meeting. 

The symposium originally sched- 
uled for the canceled 1945 conven- 
tion, is expected to prove one of the 
most important programs ever pre- 


. sented at an A.F.A. meeting. Under 


the chairmanship of T. E. Eagan, 
Cooper-Bessemer Corp., Grove City, 
Pa., it sets a pattern for the present- 
ing of practical information which 
might well be considered by divisions 
of the Association. 


Visit National Office 


Recent visitors at the National 
Office included two A.F.A. members 
from England here on inspection of 
American foundries. G. L. Hancock, 
who is Branch Manager, David 
Brown & Sons (Huddersfield), Ltd., 
brass and steel founders of Sheffield, 
England, is traveling with R. S. 
Pratt, Assistant Works Superintend- 
ent, P. R. Jackson & Co., Ltd., steel 
founders of Manchester. Both ex- 
pect to attend the big Convention 
and Exhibit in May before return- 
ing home. 
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TUNE WITH 


MONDAY, MAY 6 


9:00 AM—Registration Begins. 
9:00 AM—Exhibits Open. 


12:00 PM—Aluminum & Magnesium Round Table 
Luncheon. 
(Sponsored by Aluminum and Magnesium Division) 


Presiding—R. E. Ward, Eclipse Pioneer Div., Bendix 
Aviation Corp., Bendix, N. J. 

Co-Chairman—A. T. Ruppe, Bendix Products Corp., 
South Bend, Ind. 

“Report of Committee on Recommended Practices for 
Aluminum and Magnesium Die Castings’—By J. C. 
Fox, Doehler-Jarvis Corp., New York. 

“Report of Committee on Recommended Practices for 
Aluminum and Magnesium Permanent Mold Cast- 
ings”—By A. Sugar, American Metal Co. Ltd., New 
York. 


2:00 PM—Joint Meeting, Plant Equipment and 
Safety & Hygiene. 


{Sponsored by Safety and Hygiene Committee and 
Plant & Plant Equipment Committee) 


Presiding—James Thomson, Continental Foundry & 
Machine Co., East Chicago, Ind. 

Co-Chairman—C. P. Guion, W. W. Sly Mfg. Co., 
Chicago. 

“Accident Prevention as a Function of Management”— 
By R. R. Meigs, Liberty Mutual Insurance Co., 
Boston. 

“Mechanical Shakeouts’—By J. L. Yates, Worthington 

Pump & Machinery Corp., Buffalo, N. Y. 


200 PM (A)—Lecture Course (Session 1). 


(Sponsored by Annual Lecture Committee) 


Presiding—D. Basch, Almin Co., Schenectady, N. Y. 
Co-Chairman—H. Brown, Aluminum Industries Inc., 
Cincinnati. 
Subject—“Aluminum and Magnesium Foundry Con- 
trol.” 


Discussion Leader—Oscar Blohm, Hills-McCanna Co., 
Chicago. 
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RECONVERSION NEEDS 


James Thomson Hiram Brown 


F. S. Brewster P. T. Bancroft R. R. Meigs 


4:00 PM (B)—Gray Iron Shop Course (Ses- 
sion 1). 


{Sponsored by Gray Iron Division, Shop Operation 
Course Committee) 


Presiding—George A. Timmons, Climax Molybdenum 
Co., Detroit. 
Co-Chairman—P. T. Bancroft, Republic Coal & Coke 
Co., Moline, IIl. 
Subject—“‘The Metallurgy of Cupola Mixes.” 
Discussion Leader—K. H. Priestley, Eaton Mfg. Co., 
Vassar, Mich. 


AMERICAN FOUNDRYMAN 








C. A. Brashares C. E. Sims 


H. Bornstein 





E. E. Woodliff V. A. Crosby M. V. Chamberlin 





S. Appelby L. Brown T. E. Barlow 





D. F. Sawtelle M. J. Gregory W. J. Hebard 








A. S. Klopf F. W. Boulger 


W. B. George 
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MONDAY, MAY 6 (Cont.) 


8:00 PM (A)—Sand Shop Course (Session 1). 
{Sponsored by Sand Shop Operation Course Committee) 


Presiding—F. S. Brewster, Dow Chemical Co., Bay 
City, Mich. 
Subject—“‘Magnesium Molding Sands.” 
Discussion Leader—Oscar Blohm, Hills-McCanna Co., 
Chicago. 


8:00 PM (B)—Joint Meeting, Plant Equipment 
and Safety & Hygiene. 
(Sponsored by Safety and Hygiene Committee and 
Plant & Plant Equipment Committee) 
Presiding—James Thomson, Continental Foundry & 
Machine Co., East Chicago, Ind. 
Co-Chairman—W. O. Vedder, Pangborn Corp., Hag- 
erstown, Md. 
“Exhaust Hoods and Piping Systems”—By E. A. Carsey, 
Kirk & Blum Mfg. Co., Cincinnati. 
“Dust Collection and Disposal” 
“Centrifugal Collectors’—By H. C. Dohrmann, Buell 
Engineering Co., New York. 
“Cloth Collectors’-—By G. A. Boesger, W. W. Sly 
Mfg. Co., Cleveland. 
“Web Collectors’—By A. S. Lundy, Claude B. 
Schneible Co., Detroit. 
“Fans and Exhausters’—By Phillip Cohen, B. F. Sturte- 
vant Co., Cleveland. 
“Maintenance”—By K. M. Smith, Caterpillar Tractor 
Co., Peoria, Il. 


8:00 PM (C)—Aluminum and Magnesium. 


{Sponsored by Aluminum and Magnesium Division) 


Presiding—Leslie Brown, Magnesium Fabricators 
Div., Bohn Aluminum & Brass Corp., Adrian, Mich. 

Co-Chairman—G. G. Glider, Ebaloy Foundries Inc., 
Rockford, Il. 

“Interrelation of Various Major Factors Determining 
the Amount of Microporosity in Magnesium Alloy 
Castings”—By L. W. Eastwood and J. A. Davis, Bat- 
telle Memorial Institute, Columbus, Ohio. 

“The Effect of Mold Materials and Practices on the 
Quality of Magnesium Alloy Castings’—By M. V. 
Chamberlin and J. G. Mezoff, Dow Chemical Co., 
Midland, Mich. 

“Centrifugal Casting of a Magnesium Part’”—By F. P. 
Strieter and R. J. Maenner, Dow Chemical Co., Mid- 
land, Mich. 
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C. F. Joseph A. M. Fulton 


TUESDAY, MAY 7 


10:00 AM (A)—Malleable Foundry Practice. 
{Sponsored by Malleable Division) 
Presiding—A. M. Fulton, Northern Malleable Iron 
Co., St. Paul, Minn. 
Co-Chairman—C. F. Joseph, Saginaw Malleable Iron 
Div., General Motors Corp., Saginaw, Mich. 
“Chemical Composition of Malleable Iron”—By H. A. D. I. Dobson C. E. Bales 
Schwartz, National Malleable & Steel Castings Co., 
Cleveland. 
“Cores for Automotive Malleable Iron Castings”—By 
W. G. Ferrell, Auto Specialties Mfg. Co., St. Joseph, 
Mich. 


10:00 AM (B)—Aluminum and Magnesium Ses- 
sion. 
(Sponsored by Aluminum and Magnesium Division) 


Presiding—Walter Bonsack, National Smelting Co., 
Cleveland. W. O. Vedder J. H. Lansing G. J. Barker 
Co-Chairman—T. D. Stay, Reynolds Metals Co., 
Cleveland. 
“Heat Treatment of Aluminum Alloy Castings”—By 
Walter KE. Sicha and H. J. Rowe, Aluminum Co. of 
America, Pittsburgh, Pa. 
“The Effect of Certain Elements on Some Properties of 
an Aluminum Sand Casting Alloy’—By R. A. Quadt, 
American Smelting & Refining Co., Barber, N. J. 
“Characteristics of Aluminum Casting Alloy 3 Per Cent 
Silicon—5 Per Cent Copper”—By O. Tichy, National 
Smelting Co., Cleveland. J. D. Amoroso H. A. Schwartz W. H. Gunselman 


10:00 AM (C)—Inspection of Castings. 
{Sponsored by Inspection of Castings Committee) 


Presiding—Harold W. Warner, Allis-Chalmers Mfg. 
Co., Milwaukee. 

Co-Chairman—E. G. Leverenz, American Steel 
Foundries, East Chicago, Ind. 

“Duties and Functions of the Inspection Dept., As Seen 
by Management”—By M. D. Johnson, Purolator 
Products Inc., Newark, N. J. 

“Inspection—The Backbone of Quality Control”’—By 
W. H. Gunselman, Samuel Greenfield Co., Inc., Buf- 
falo, N. Y. 

“Non-Destructive Inspection of Castings’—By C. L. 
Frear and R. E. Lyons, Bureau of Ships, U. S. Navy 
Department, Washington, D. C. 


A. W. Stolzenburg _ ELF. Platt G. A. Timmons 


12:00 PM (A)—Luncheon—Engineering School 
Alumni Groups. 


Presiding—F. G. Sefing, International Nickel Co., 
New York. W. A. Hambley W. D. MeMillan W. B. McFerrin 
” AMERICAN FOUNDRYMAN 
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TUESDAY, MAY 7 (Cont.) 


12:00 PM (B)—Canadian Members’ Luncheon. 


Presiding—Jos. Sully, Sully Brass Foundry, Toronto, 
Ont. 


1:00-10:00 PM—Northeastern Ohio Day. 


Chairman—Edw. Follman, Griffin Wheel Co., Cleve- 
land. 

(Admission to Northeastern Ohio day will be by 
special card only, which may be obtained at no 
charge from the Northeastern Ohio Day Committee 
of the Northeastern Ohio chapter.) 


2:00 PM (A)—Inspection of Castings. 
(Sponsored by Inspection of Castings Committee) 


Presiding—E. F. Platt, Sperry Gyroscope Co., Brook- 
lyn, N. Y. 
Co-Chairman—W. H. Gunselman, Samuel Greenfield 
Co. Inc., Buffalo, N. Y. 
Panel Discussion: “Suppliers’ and Buyers’ Viewpoint of 
Inspection in the Foundry.” 
Discussion Leaders: 
C. H. Thomas, Chicago & Northwestern R. R., 
Chicago. 
Walter Klayer, Aluminum Industries Inc., Cincin- 
nati. 
John Amoroso, Sterling Engine Co., Buffalo, N. Y. 
G. Dewald, Ampco Metals, Inc., Milwaukee. 
E. Walcher, Jr., American Steel Foundries, Chicago. 


2:00 PM (B)—Refractories. 


(Sponsored by Refractories Committee) 


Presiding—C. E. Bales, Ironton Fire Brick Co., Iron- 
ton, Ohio. 
Co-Chairman—C. S. Reed, Chicago Retort & Fire 
Brick Co., Chicago. 
“Suggested Cupola Refractory Standardization”—By R. 
P. Stevens, Chicago Retort & Fire Brick Co., Chicago. 
“Foundry Refractories—Their Properties and Applica- 
tion”—By C. A. Brashares, Harbison-Walker Refrac- 
tories Co., Pittsburgh, Pa. 
“Refractories in Non-Ferrous Practice’”—By H. R. Kohl, 
General Electric Co., Erie, Pa. 
“The Use of Rammed Refractories in Electric Steel 
Foundries”—By R. H. Zoller, Zoller Castings Co., 
Bettsville, Ohio. 
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TUESDAY, MAY 7 (Cont.) 


2:00 PM (C)—Malleable Foundry Practice. 
{Sponsored by Malleable Division) 


Presiding—R. J. Anderson, Belle City Malleable Iron 
Co., Racine, Wis. 

‘Co-Chairman—D. I. Dobson, General Malleable 
Corp., Waukesha, Wis. 

“Malleable Foundry Core Making Practice for Pipe Fit- 
tings and Small Castings’—By D. F. Sawtelle, Mal- 
leable Iron Fittings Co., Branford, Conn. 

“Core Sand Practice and Control in a Mechanized 
Malleable Iron Foundry”—By Joseph J. Clark, Sagi- 
naw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 


4:00 PM (A)—Aluminum and Magnesium. 


(Sponsored by Aluminum and Magnesium Division) 


Presiding—W. E. Martin, National Smelting Co., 
Cleveland. 

Co-Chairman—A. W. Stolzenburg, Aluminum Co. of 
America, Detroit. 

Committee Report: “Unsoundness in Cast Light Alloys” 
—By L. W. Eastwood, Battelle Memorial Institute, 
Columbus, Ohio. (A.F.A. Committee on Shrinkage 
and Porosity.) — 

“Report of Committee on Dimensional Stability of 
Aluminum Castings”—By Hiram Brown, Aluminum 
Industries, Inc., Cincinnati. 

“The Relation of Design and Metallurgical Factors to 
Serviceability of Magnesium Castings’—By G. H. 
Found, Dow Chemical Co., Bay City, Mich. 


4:00 PM (B)—Gray Iron Shop Course (Ses- 
sion 2). 
(Sponsored by Gray Iron Division, Gray Iron Shop Course 
Committee] 
Presiding—W. A. Hambley, Allis-Chalmers Mfg. Co., 
Milwaukee. 
Co-Chairman—George W. Anselman, Goebig Min- 
eral Supply Co., Chicago. 
“Casting Defects Attributable to Metal”—A.F.A. Com- 
mittee on Analysis of Castings Defects. 


4:00 PM (C)—Lecture Course (Session 2). 
(Sponsored by Annual Lecture Committee) 
Presiding—W. B. McFerrin, Electro Metallurgical 


Co., Detroit. 
Co-Chairman—W. D. McMillan, International Har- 
vester Co., McCormick Works, Chicago. 
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S. A. Herres 


W. M. Ball, Jr. C. H. Lorig 


“Malleable Foundry Control”—By C. F. Joseph, Sagi- 
naw Malleable Iron Div., General Motors Corp., 
Saginaw, Mich. 


7:00 PM—Chapter Officers and Directors Dinner. 


Presiding—S. V. Wood, Minneapolis Electric Steel 
Castings Co., Minneapolis, Minn., and Vice-Presi- 
dent, American Foundrymen’s Association. 


8:00 PM (A)—Refractories. 


(Sponsored by Refractories Committee) 


Presiding—C. E. Bales, Ironton Fire Brick Co., Iron- 
ton, Ohio. 
Co-Chairman—C. S. Reed, Chicago Retort & Fire 
Brick Co., Chicago. 
“The Lining and Patching of Cupolas”—By E. J. Lally, 
Jr., Forest City Foundries Co., Cleveland. 
“Information Please” on Foundry Refractories—Ques- 
tion and Answer Panel. 
Moderator—C. S. Reed, Chicago Retort & Fire Brick 
Co., Chicago. 
Panel Leaders: 
Richard H. Stone, Vesuvius Crucible Co., Swissvale, 
. ae 
J. A. Bowers, American Cast Iron Pipe Co., Birming- 
ham, Ala. 
E. J. Carmody, Chas. C. Kawin Co., Chicago. 
A. S. Klopf, Lester B. Knight & Associates, Inc.. 
Chicago. 


8:00 PM (B)—Sand Shop Course (Session 2). 
(Sponsored by Sand Shop Operation Course Committee) 


Presiding—D. F. Sawtelle, Malleable Iron Fittings 
Co., Branford, Conn. 

Subject—“Malleable Molding Sand Control.” 

Discussion Leaders: 

E. C. Zirzow, National Malleable & Steel Castings 
Co., Cleveland. 

L. Richard Spann, Eastern Malleable Iron Co., Naug- 
atuck, Conn. 


AMERICAN FOUNDRYMAN 











H. M. St. John F. C. Cech C. J. Freund 





C. O. Thieme William C. Wick A. K. Higgins 


ees 


J. A. Duma S. W. Brinson 





R. A. Clark 


F. L. Riddell 


T. D. West 


WEDNESDAY, MAY 8 


10:00 AM (A)—Malleable Foundry Practice. 
{Sponsored by Malleable Division) 


Presiding—W. D. McMillan, International Harvester 
Co., McCormick Works, Chicago. 

Co-Chairman—D. F. Sawtelle, Malleable Iron Fit- 
tings Co., Branford, Conn. 

“Core Practice in an Agricultural Malleable Foundry” 
—By Eric Welander, Union Malleable Iron Works, 
East Moline, III. 

“Malleable Core Making Practice’”—By E. C. Zirzow, 
National Malleable & Steel Castings Co., Cleveland. 


10:00 AM (B)—Brass and Bronze. 


{Sponsored by Brass and Bronze Division) 


Presiding—D. Frank O’Connor, American Saw Mill 
Machine Co., Hackettstown, N. J. 
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Co-Chairman—Herman Smith, Federated Metals 
Div., American Smelting & Refining Co., Pitts- 
burgh, Pa. 

“Observations on Gas Elimination in Non-Ferrous Alloy 
Castings”—By George Dalbey, U: S. Navy Yard, Mare 
Island, Calif. 

“Correct Combustion for Crucible Furnace Melting”’— 
By A. C. Schmid, Jos. Dixon Crucible Co., Jersey City, 
N. J. 

“Conditions of Flow in Bronze Castings”—By Lt. J. T. 
Robertson and R. G. Hardy, Naval Research Labora- 
tory, Washington, D. C. 


10:00 AM (C)—Sand Research. 
{Sponsored by Foundry Sand Research Project, 
Technical Development Program) 
Presiding—H. F. Taylor, Massachusetts Institute of 
Technology, Cambridge, Mass. 
Co-Chairman—J. A. Rassenfoss, American Steel 
Foundries, Indiana Harbor, Ind. 

“Sixth Annual Report of Committee on Physical Prop- 
erties of Foundry Sands at Elevated Temperatures”— 
By D. C. Williams, A.F.A. Research Fellow, Cornell 
University, Ithaca, N. Y. 

“Heat Absorption of Sand”—By H. W. Dietert and 
Robert L. Doelman, Harry W. Dietert Co., Detroit. 


10:00 AM (D)—Symposium on Engineering Prop- 
erties of Gray Iron. 
{Sponsored by Engineering Properties Committee, 
Gray Iron Division) 
Presiding—R. G. McElwee, Vanadium Corp. of 
America, Detroit. 
Co-Chairman—W. E. Mahin, Armour Research 
Foundation, Illinois Institute of Tech., Chicago. 
“The Engineering Properties of Gray Iron”—By W. E. 
Mahin, Armour Research Foundation, Chicago. 


12:00 PM (A)—Brass and Bronze Round Table 
Luncheon. 


{Sponsored by Brass and Bronze Division) 
Presiding—B. A. Miller, Baldwin Locomotive Works, 
Cramp Brass & Iron Foundries Div., Philadelphia. 
Co-Chairman—C. Louis Lane, Florence Pipe Foundry 
& Machine Co., Florence, N. J. 
“Synthetic Versus Natural Sands”—By M. T. Ganzauge, 
General Railway Signal Co., Rochester, N. Y. 
“Molding Sands for Brass and Bronze”—By L. B. 
Osborne, Hougland & Hardy, Inc., Evansville, Ind. 
“The Effect of Section Size and Chills on Properties of 
Sand-Cast Bronzes’—By W. B. George and A. H. 
Hesse, R. Lavin & Sons, Inc., Chicago. 
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VODICE 


WEDNESDAY, MAY 8 (Cont.) 


12:00 PM (B)—Malleable Round Table Luncheon. 
(Sponsored by Malleable Division) 


Presiding—J. H. Lansing, Malleable Founders’ So- 
ciety, Cleveland. 

Co-Chairmen—A. M. Fulton, Northern Malleable 
Iron Co., St. Paul, Minn.; and K. H. Hamblin, 
Columbia Malleable Castings Corp., Columbia, Pa. 

“Atmosphere Indicators in Melting.” 

“Single and Double Burner Use in Melting.” 

“Use of Large End Test Bars.” 

“Sulphur-Manganese Ratios and the Effect on Other 

Elements.” 


2:00 PM (A)—Sand Research. 
{Sponsored by Foundry Sand Research Project, 
Technical Development Program) 


Presiding—B. H. Booth, Carpenter Bros., Inc., Mil- 
waukee. 

Co-Chairman—kR. E. Morey, Naval Research Labora- 
tory, Washington, D. C. 

“The A.F.A. Clay and Fineness Determinations Can Be 
‘Quantitative”—By D. C. Williams, A.F.A. Research 
Fellow, Cornell University, Ithaca, N. Y. 

“The Fineness Tests of Molding Sands”—By A. I. Kry- 
nitsky and Margaret Price, Bureau of Standards, 
Washington, D. C. 

“The Behavior of Molding Materials in Their Own 
Atmosphere at Elevated Temperatures’—By H. W. 
Dietert and Robert L. Doelman, Harry W. Dietert 
Co., Detroit. 


_ 2:00 PM (B)—Steel. 
(Sponsored by Steel Division) 
Presiding—H. H. Blosjo, Minneapolis Electric Steel 
Castings Co., Minneapolis. 
Co-Chairman—Charles Locke, West Michigan Steel 
Castings Co., Muskegon, Mich. 

“Bore Cracks in Cast Steel Valves and Fittings”—By 
H. F. Bishop, Naval Research Laboratory, Washing- 
ton, D. C., and H. F. Taylor, Massachusetts Institute 
of ‘Technology, Cambridge, Mass. 

“Homogenization Heat Treatment of Cast Steel”—By 
P. C. Rosenthal and J. G. Kura, Battelle Memorial 
Institute, Columbus, Ohio. 

“Thermal Relief of Stresses in Steel Castings and Weld- 
ments”—By C. R. Jelm and S. A. Herres, Watertown 
Arsenal, Watertown, Mass. 

“Committee Report on Heat Treatment of Steel Cast- 
ings’—By E. R. Young, Climax Molybdenum Co., 
Chicago. 
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WEDNESDAY, MAY 8 (Cont.) 


2:00 PM (C)—Symposium on Engineering Prop- 
erties of Gray Iron. 


(Sponsored by Engineering Properties Committee, 
Gray Iron Division) 


Presiding—R. G. McElwee, Vanadium Corp. of 
America, Detroit. 

Co-Chairman—W. E. Mahin, Armour Research Foun- 
dation, Illinois Institute of Technology, Chicago. 

“The Ductility and Elasticity of White and Gray Irons” 
—By R. A. Flinn and H. J. Chapin, American Brake 
Shoe Co., Mahwah, N. J. 

“Gray Cast Iron Tensile Strength, Brinell Hardness and 
Composition Relationships’—By T. E. Barlow and 
C. H. Lorig, Battelle Memorial Institute, Columbus, 
Ohio. 


“Effect of Carbon Equivalent and Section Size on Physi- - 


cal Properties of Gray Iron”—By K. Geist, Allis- 
Chalmers Mfg. Co., Milwaukee. 

“Structural Control for Wear Resistance”—By F. G. 
Sefing, International Nickel Co., New York. 

“Practical Considerations Affecting the Section Sensi- 
‘ivity of Gray Iron when Applied to Actual Castings’ 
-By H. C. Winte, Worthington Pump & Machine 
Corp., Buffalo, N. Y. 
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2:00 PM (D)—Gray Iron Shop Course (Ses- 
sion 3). 


{Sponsored by Gray Iron Division, Gray Iron Shop Course 
Committee) 


Presiding—T. E. Barlow, Battelle Memorial Institute, 
Columbus, Ohio. 
Co-Chairman—W. B. McFerrin, Electro Metallurgi- 


cal Co., Detroit. 
“Casting Defects Attributable to Metal”—A.F.A. Com- 
mittee on Analysis of Castings Defects. 


4:00 PM—Lecture Course {Session 3). 
(Sponsored by Annual Lecture Committee) 
Presiding—H. M. St. John, Crane Co., Chicago. 
Co-Chairman—C. O. Thieme, H. Kramer & Co., 
Chicago. 

Subject—“Brass and Bronze Foundry Control.” 

Discussion Leader—D. Frank O’Connor, American Saw 
Mill Machinery Co., Hackettstown, N. J. 


6:00 PM—Foundry Instructors’ Dinner. 
(Sponsored by Committee on Cooperation with 
Engineering Schools) 
Presiding—P. E. Kyle, Massachusetts Institute of 
Technology, Cambridge, Mass. 


8:00 PM (A)—Foreman Training. 
(Sponsored by Committee on Foreman Training) 
Presiding—F. E. Wartgow, A.F.A., Chicago. 
“Engineer of Human Relations’—By Steven G. Garry, 
Caterpillar Tractor Co., Peoria, IIl. 


8:00 PM (B)—Engineering Student Training. 
(Sponsored by Committee on Cooperation with 
Engineering Schools] 


Presiding—G. J. Barker, University of Wisconsin, 
Madison, Wis. 

Co-Chairman—C, J. Freund, University of Detroit. 

Panel Discussion: “College Graduates vs. Employers.” 


8:00 PM (C)—Sand Shop Course (Session 3). 
{Sponsored by Sand Shop Operation Course Committee) 


Presiding—E. E. Woodliff, Foundry Sand Service En- 
gineering Co., Detroit. 
Subject—“Brass and Bronze Sand Control.” 
Discussion Leader—W. M. Ball, Jr., Magnus Brass Div., 
National Lead Co., Cincinnati. 
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THURSDAY, MAY 9 


8:30 AM (A)—Foundry Costs. 
(Sponsored by Foundry Cost Committee) 


Presiding—R. L. Lee, Grede Foundries, Inc., Mil- 
waukee. 
Subject—“Small Shop Cost System.” 
Discussion Leaders—Foundry Cost Committee Mem- 
bers. 


8:30 AM (B)—Gray Iron Shop Course (Ses- 
sion 4). 
{Sponsored by Gray Iron Division, Gray Iron Shop Operation 
Course Committee) 
Presiding—E. J. Burke, Hanna Furnace Corp., De- 
troit. 
Co-Chairman—P. T. Bancroft, Republic Coal & Coke 
Co., Moline, Ill. 
Subject—“The Metallurgy of Carbon Control in the 
Cupola”—By Ralph A. Clark, Electro Metallurgical 
Co., Chicago. 


9:30 AM—Annual Business Meeting. 


Presiding—F. J. Walls, President, American Foundry- 
men’s Association. 

President’s Annual Address. 

Report on Election of Officers and Directors. 

A.F.A. Foundation Lecture—‘Test Bars for 85 Copper 
—5 Tin—5 Lead—5 Zinc Alloy—Design and Some 
Factors Affecting Their Properties.” Presented by G. 
H. Clamer, Ajax Metal Co., Philadelphia. 


12:00 PM (A)—Steel Round Table Luncheon. 
(Sponsored by Steel Division) 


Presiding—T. D. West, West Steel Casting Co., Cleve- 


land. 
Co-Chairman—E. C. Troy, Dodge Steel Co., Phila- 


delphia. 
Subject—“General Discussion on Steel Foundry Prac- 
tice.” 


2:00 PM (A)—Brass and Bronze. 


{Sponsored by Brass and Bronte Division) 


Presiding—G. K. Dreher, Ampco Metal, Inc., Mil- 


waukee. 
Co-Chairman—A. K. Higgins, Allis-Chalmers Mfg. 


Co., Milwaukee. 
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M. D. Johnson 
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“The Use of Insulating Pads and Riser Sleeves for Pro- 
ducing Sound Bronze Castings’—By H. F. Taylor 
and W. C. Wick, formerly Naval Research Labora- 
tory, Washington, D. C. 

“Knock-off Risers for Non-Ferrous Castings”—By Stan- 
ley W. Brinson and J. A. Dunia, Norfolk Navy Yard, 
Portsmouth, Va. 


“Sealing Bronze Pressure Castings Through Heat Treat- 
ment”—By F. L. Riddell, Naval Research Laboratory, 
Washington, D. C. 


2:00 PM (B)—Patternmaking. 
(Sponsored by Patternmaking Division) 


Presiding—Frank C. Cech, Cleveland Trade School, 
Cleveland. 

Co-Chairman—V. J. Sedlon, Master Pattern Co., 
Cleveland. e 
“The Use of Wood Models in Planning and Design”— 
By G. W. Schuller, Caterpillar Tractor Co., Peoria. 


“Patterns as the Production Foundry Sees Them”—By 
Guy Pealer, Elmira Foundry Co., Inc., Elmira, N. Y. 


2:00 PM (C)—Gray Iron. 
{Sponsored by Gray Iron Division) 


Presiding—T. E. Eagan, Cooper-Bessemer Corp., 
Grove City, Pa. 

Co-Chairman—R. J. Allen, Worthington Pump & 
Machinery Corp., Harrison, N. J. 

“Microstructure Related to Properties of Cast Iron”— 
By W. E. Mahin and H. W. Lownie, Jr., formerly 
Westinghouse Electric Corp., East Pittsburgh, Pa. 

“Cupola Operation and Control”—By W. W. Levi, 
Lynchburg Foundry Co., Radford, Va. 

“Technical Organization of the French Foundry’—By 
A. Le Thomas, President, French Technical Com- 
mittee of Foundry Industries—French exchange paper. 


AMERICAN FOUNDRYMAN 
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E. J. Carmody Basil Gray 





C. S. Reed J. A. Blastic O. Tichy 





D. C. Williams Werner Finster Walter Bonsack 


THURSDAY, MAY 9 (Cont.) 


2:00 PM (D)—Job Evaluation and Time Study. 
{Sponsored by Job Evaluation and Time Study Committee) 
Presiding—Robert J. Fisher, Falk Corp., Milwaukee. 
Co-Chairman—F. E. Wartgow, American Foundry- 
men’s Association, Chicago. 
“What Management Should Know About Timestudy’— 
By Phil Carroll, Jr., Maplewood, N. J. 


4:00 PM (A)—Foundry Costs. 

{Sponsored by Foundry Cost Committee) 
Presiding—R. L. Lee, Grede Foundries, Inc., Mil- 
waukee. 

Co-Chairman—L. M. Nesselbush, Falcon Bronze Co., 
Youngstown, Ohio. 
Subject—“Current Foundry Problems and Fundamentals 
of Cost for Small Foundries.” 
“Meeting Foundry Competition With a Sound Cost 
Program”—By A. E. Grover, Cleveland Heights, Ohio. 


4:00 PM (B)—Apprentice Training. 
(Sponsored by Apprentice Training Committee) 
Presiding—F. C. Cech, Cleveland Trade School, 
Cleveland. 
Co-Chairman—W. J. Hebard, Continental Foundry 
& Machine Co., East Chicago, Ind. 
Panel Discussion: 
“Standard Apprentice Training’—By Carl F. Haer- 
tel, Falk Corp., Milwaukee. 
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“Accelerated Training Program”—By W. J. Hebard, 
Continental Foundry & Machine Co., East Chicago, 
Ind. 

“Upgrading Systems’—By M. J. Gregory, Peoria, Iil. 

“Veteran Training’—By W. M. Owen, Caterpillar 
Tractor Co., Peoria, IIl. 

“General Summary’—By C. J. Freund, University of 
Detroit, Detroit. 


4:00 PM (C)—Lecture Course (Session 4). 
(Sponsored by Annual Lecture Committee) 
Presiding—John Howe Hall, General Steel Castings 
Corp., Eddystone, Pa. 
Co-Chairman—C. E. Sims, Battelle Memorial Insti- 
tute, Columbus, Ohio. 
“Steel Foundry Control”—By G. A. Lillieqvist, Ameri- 
can Steel Foundries, East Chicago, Ind. 


6:45 PM—Apprentice Training Dinner. 
{Sponsored by Apprentice Training Committee] 
Presiding—C. W. Wade, Caterpillar Tractor Co. 
Speaker—J. E. Goss, Brown & Sharpe Mfg. Co., Provi- 

dence, R. I.—“A Means to Produce Skilled and 


Leadership Personnel.” 


7:00 PM—A.F.A. Alumni Dinner. 


Presiding—Ralph J. Teetor, Cadillac Malleable Iron 
Co., Cadillac, Mich. 


8:00 PM (A)—Sand Shop Course (Session 4). 
{Sponsored by Sand Shop Operation Course Committee] 
Presiding—E. E. Woodliff, Foundry Sand Service En- 

gineering Co., Detroit. 
Subject—“Gray Iron Sand Control.” 
Discussion Leaders: 
H. C. Winte, Worthington Pump & Machinery Corp., 
Buffalo, N. Y. 
T. W. Curry, Lynchburg Foundry, Lynchburg, Va. 


8:00 PM (B)—Job Evaluation and Time Study. 
(Sponsored by Job Evaluation and Time Study Committee) 
Presiding—Robert J. Fisher, Falk Corp., Milwaukee. 
Co-Chairman—F. E. Wartgow, American Foundry- 
men’s Association, Chicago. 
Panel Discussion by Committee—“Time Study and Job 
Evaluation.” 


8:00 PM (C)—Apprentice Training. 
(Sponsored by Apprentice Training Committee] 


Presiding—C. W. Wade, Caterpillar Tractor Co., 
Peoria, Ill. 
Co-Chairman—M. J. Gregory, Peoria, IIl. 
“Passing On the Know-How”—By R. L. Lee, General 
Motors Corp., Detroit. 
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YOOUPE 


FRIDAY, MAY 10 


9:30 AM—Sand Shop Course (Session 5). 
{Sponsored by Sand Shop Operation Course Committee) 


Presiding—R. H. Jacoby, Key Co., East St. Louis, III. 
Subject—“Steel Foundry Sand Control.” 
Discussion Leader—E. E. Woodliff, Foundry Sand Serv- 
ice Engineering Co., Detroit. 


10:00 AM (A)—Gray Iron. 
{Sponsored by Gray Iron Division) 


Presiding—H. Bornstein, Deere & Co., Moline, III. 
Co-Chairman—V. A. Crosby, Climax Molybdenum 
Co., Detroit. 

“Effect of Heat Treatment on the Endurance Limit of 
Alloyed Gray Cast Iron”—By T. E. Eagan, Cooper- 
Bessemer Corp., Grove City, Pa. 

“Engineering Properties of Heat Treated Cast Irons”— 
By J. S. Vanick, International Nickel Co., New York. 

Discussion of Charts, “Cupola Operations Handbook”— 
By R. G. McElwee, Vanadium Corp. of America, 
Detroit. 

“Theories of Gray Cast Iron Inoculation”—By H. W. 
Lownie, Jr., formerly Westinghouse Electric Corp., 
East Pittsburgh, Pa. 


10:00 AM (B)—Steel. 
(Sponsored by Steel Division) 


Presiding-——C. H. Lorig, Battelle Memorial Institute, 
Columbus, Ohio. 

Co-Chairman—J. A. Rassenfoss, American Steel 
Foundries, East Chicago, Ind. 

“Preliminary Investigation of Methods for Control of 
Hardenability at the Furnace’”—By G. Vennerholm, 
Ford Motor Co., Dearborn, Mich. 

“Methods of Quality Control in the Foundry”—By J. 
W. Juppenlatz, Lebanon Steel Foundry, Lebanon, Pa. 

Committee Report—“‘Production of Steel for Castings” 
—By C. E. Sims, Battelle Memorial Institute, Colum- 
bus, Ohio. 

“Conventional Versus Washburn Risers for Steel Cast- 
ings’—By W. E. Jones, American Steel Foundries, 
Bettendorf, Iowa. 


2:00 PM (A)—Steel. 
{Sponsored by Steel Division) 


Presiding—J. W. Juppenlatz, Lebanon Steel Foundry, 
Lebanon, Pa. : 

Co-Chairman—J. B. Caine, Sawbrook Steel Castings 
Co., Cincinnati. 
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“Low Temperature Properties of Certain Steels”—By 
C. E. Sims and F. W. Boulger, Battelle Memorial In- 
stitute, Columbus, Ohio. 

“The Production of Grand Slam Bomb Castings”—By 
Basil Gray, English Steel Corp., Sheffield, England— 
Institute of British Foundrymen Exchange Paper. 

“The Susceptibility of Steel to Hot Tear Formation in 
Casting”—By N. B. Gelperin, Moscow Div., State In- 
stitute, “Giprotjagmashe,” Moscow, U.S.S.R. 

“The Technological Principles of Casting Design”—By 
Victor M. Shestopal, Stalin Machine Tool Institute, 
Moscow, U.S.S.R. 

“Committee Report on Non-Destructive Testing”’—By 
C. W. Briggs, Steel Founders’ Society of America, 
Cleveland. 


2:00 PM (B)—Gray Iron Welding. 
{Sponsored by Gray Iron Division) 


Presiding—E. C. Jeter, Ford Motor Co., Dearborn, 
Mich. 

Co-Chairman—John Crowe, Air Reduction Sales Co., 
New York. 

“Metallurgical Aspects of Repair Welding of Gray 
Iron”—By J. A. Blastic, Detroit Diesel Div.; J. A. 
Griffin, Pontiac Motor Div.; and J. M. Diebold, Gen- 
eral Motors Truck and Coach Div., General Motors 
Corp., Detroit. 

“Physical Aspects of Welding Gray Iron Castings”—By 
W. Pfander, Ford Motor Co., Dearborn, Mich. 

“Welding Heavy Gray Iron Sections”—By L. J. Larsen, 
Allis-Chalmers Mfg. Co., Milwaukee. 


2:00 PM (C)—Brass and Bronze. 


{Sponsored by Brass and Bronze Division) 


Presiding—G. P. Halliwell, H. Kramer & Co., Chi- 

cago. 

Co-Chairman—A. H. Hesse, R. Lavin & Sons, Chi- 
cago. 

“Distribution of Mechanical Properties in Sand Cast 
Bronzes”—By R. H. Brouk, R. G. Hardy, and B. M. 
Loring, Naval Research Lab., Washington, D. C. 

Committee Report on “Manganese Bronze”—By G. K. 
Dreher, Ampco Metal, Inc., Milwaukee. 

“Manganese Bronze’”—By H. E. Arblaster, Institute of 
Australian Foundrymen Exchange Paper. 


4:00 PM—Lecture Course (Session 5). 


(Sponsored by Annual Lecture Committee) 


Presiding—W. H. Rother, Buffalo Foundry & Machine 
Co., Buffalo, N. Y. 
Co-Chairman—J. S. Vanick, International Nickel 
Co., New York. 
Subject—*Gray Iron Foundry Control.” 
Discussion Leader—W. A. Hambley, Allis-Chalmers 
Mfg. Co., Milwaukee. 


7:00 PM—Annual Dinner. 


Presiding—F. J. Walls, President, A.F.A. 
Presentation of A.F.A. Gold Medal Awards and Hon- 
orary Life Memberships. 

Speaker—Brig. Gen. Donald Armstrong, Commandant, 
Army Industrial College, Department of Research, 
Washington, D. C. 
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GUILLIAM CLAMER TO 
DELIVER ANNUAL 


FOUNDATION 
LECTURE 








Dr. GuituiaM H. CLamMer, 

President and General Manager of The Ajax Metal 
Co., Philadelphia, will present the 1946 A.F.A. Founda- 
tion Lecture, programmed for the Annual Business 
Meeting session, Thursday, May 9, of the Golden 
Jubilee Foundry Congress. As his subject Dr. Clamer 
has chosen “Test Bars for 85 Copper, 5 Tin, 5 Lead, 5 
Zinc Alloy—Design and Some Factors Affecting Their 
Properties.” 


A.F.A. Past President and Gold Medalist, Dr. Clamer, 
internationally recognized as an outstanding authority 
on the chemistry, melting and casting of non-ferrous 
alloys, was the unanimous selection of the Association’s 
Annual Lecture committee of which H. M. St. John, 
Crane Co., Chicago, is chairman. 

The 1946 Foundation Lecture, fourth in a series in- 
augurated at the Association’s 47th Annual Meeting in 
1943, will report on an extended research on test bars 
and test bar practice, as applied to 85-5-5-5, conducted 
at Battelle Memorial Institute under the sponsorship of 
the Non-Ferrous Ingot Metal Institute. The project, 
expected to aid in developing practice and standards 
for a determination of melt quality, indicated that a test 
bar may be used only to determine melt quality. 


Native Philadelphian and one-time associate of Dr. 
F. A. Genth, one of the most noted of America’s min- 
eral chemists, Dr. Clamer was graduated from the Uni- 
versity of Pennsylvania in 1897 with a bachelor of 
science degree in chemistry. His earlier courses at Phila- 
delphia’s Manual Training School, then one of the two 
high schools in the city fitted him well, he points out, 
for entry into the foundry, metallurgical and electrical 
fields to which his career has been confined. 

Upon his graduation from the University of Penn- 
sylvania, Dr. Clamer established a chemical laboratory 
at the Ajax Metal Co. Since, as far as could be deter- 
mined, this was the first instance of a chemist being 
employed in the non-ferrous industry, he found a virgin 
field and one in which, he modestly states, “it was not 
hard to display usefulness.” 

In his earliest days in that laboratory Dr. Clamer 
analyzed competitors’ alloys, searched for means of using 
scrap) on a scientific rather than a guess basis, checked 
Purchases and product and controlled manufacturing 
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processes. Then he turned his attention to the develop- 
ment of non-ferrous alloys and brought out several new 
series, including high strengths and specials for specific 
applications. 

Later, experimenting with ferrous alloys, he developed 
copper-nickel steels, which were used during World War 
I in the manufacture of shells and gun-carriage castings, 
and some high nickel-copper ‘alloys designed for cor- 
rosion resistance. For his invention, in 1901, of a scrap 
refining process he was awarded the Elliott Cresson 
Gold Medal of the Franklin Institute. 

His interest in an invention of Dr. Carl Hering, 
brother of his teacher in electricity at the Manual 
Training School, led Dr. Clamer into the electric fur- 
nace field where research culminated in the develop- 
ment of an induction furnace which revolutionized melt- 
ing practice in brass mills of this and other countries 
and found widening use in foundry melting of brass 
alloys. Later research in conjunction with Dr. Edwin 
F. Northrup of Princeton University developed a core- 
less, high-frequency power operated induction furnace 
used extensively in the melting of alloy steels. 

Three technical societies, the A.F.A., the American 
Institute of Metals and the American Society for Test- 
ing Metals, have honored Dr. Clamer by election to 
their highest office, the presidency. He was president of 
A.F.A. in 1923 and a director of the Association for 
three years thereafter. 

First non-ferrous member of A.S.T.M., Dr. Clamer 
was influential in the formation of its first non-ferrous 
committees. On them he has a long record of service, 
including periods as the official representative of both 
the A.F.A. and the Non-Ferrous Ingot Metal Institute. 

A member of the managing board of Franklin Insti- 
tute for many years and a past-president of its mining 
and metallurgical section, Dr. Clamer is chairman of 
the Institute’s Committee on Bartol Research Founda- 
tion, which is devoted to nuclear physics and cosmic 
ray researches, and chairman of its committee on labora- 
tories for research and development. 

For his many and valuable contributions to the cast- 
ings industry and, particularly, for his distinguished 
work in the field of non-ferrous metallurgy, Dr. Clamer 
was awarded the Joseph S. Seaman Gold Medal of the 
A.F.A. at the Association’s 1933 Chicago convention. 
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FOR OUTSTANDING SER 





To HYMAN BORNSTEIN 
The Wm. H. McFadden Gold Medal... 


“for his many and outstanding contributions to the foundry 
industry, particularly in the field of gray cast iron.” 





Fiyman Bornstein 
* 





To PETER BLACKWOOD 
The John H. Whiting Gold Medal... 


“for his development work in, and his influence on, the 
free interchange of information pertaining to centrifugal 
castings.” 


* 


To HOWARD F. TAYLOR 
The Peter L. Simpson Memorial Medal... . 


“for his unfailing interest in, and contributions to, foundry 
research, and for his influence on the broadening of naval 
research in the field of cast metals.” 





Peter Blackwood ra Harold J. Roast 


To HAROLD JAMES ROAST 
Honorary Life Membership . . . 


‘in recognition of his many and long continued contri- 
butions to the literature and cooperative enterprise of the 
foundry industry, both in the United States and Canada.” 


* 


To WILLIAM J. COANE 
Honorary Life Membership .. . 


“because of his long and continued service to the industry, 

and in recognition of the fact that, as one of the few 

living men who attended the first convention of A.F.A. at 

Philadelphia in 1896, he has remained continuously active 
in the industry,” 


Howard F. Taylor Wm. ]. Coane 












Hyman BornstEIN, Director of Testing and Research’ 
Sees. A ee oe Laboratories for Deere & Co., Moline, IIl., and a past 
President of A.F.A., will be justly recognized at the 
50th Anniversary Convention by receiving the William 
H. McFadden Gold Medal of the Association “for his 
many and outstanding technological contributions to the 
foundry industry, particularly in the field of gray cast 
tron.” 

Recognized internationally as one of the nation’s 
leading metallurgists, and a leading authority on cast 
iron, Mr. Bornstein has long been most active in the 
Association’s technical affairs, and has served continu- 
ously on many committees of this and other technical 
societies. A National Director of A.F.A. 1932-1935, he 
was elected National President in 1937. At various times 
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Ciro THE INDUSTRY 


A.F.A. MEDALISTS 1924-45 


1924— John Howe Hall 
*Enrique Touceda 
1925—*Richard Moldenke 
Robert John Anderson 
1926— Thomas Turner (England) 
*John Shaw (England) 
*E. V. Ronceray (France) 
1927—-*Robert Alexander Bell 
1928—* Alexander E. Outerbridge, Jr. 
1929—* Jesse Lee Jones 
1930— Dr. Harry A. Schwartz 
1931—*Ralph S. MacPherran 
1932—*La Verne W. Spring 
Dr. Horace W. Gillett 
1933— Dr. Guilliam H. Clamer 
1934— Arnold Lenz 
1935— Lawrence Lee Anthes 
1936—*David McLain 
Dr. Heinrich Ries 
1937— John Ward Bolton 
Charles Willers Briggs 
Dr. James Tucker MacKenzie 
1938—*Frederick Ayres Lorenz, Jr. 
1939—*Donald James Campbell 
Harold Sands Falk 
James Ramsay Allan 
1940— Frederick Ketchum Vial 
Nathaniel K. B. Patch 
Harry Walter Dietert 
Frederick A. Melmoth 
1941— Donald James Reese 
Max Kuniansky 
Frederick Louis Wolf 
Charles Edgar Hoyt 
19°2— Alfred L. Boegehold 
John E. Galvin 
19:3— Rufus F. Harrington 
Carl F. Joseph 
19;4— Alfred W. Gregg 
William G. Reichert 
19'5—— Robert Edwin Kennedy 
Charles Edgar Sims 


Deceased. 
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he has served as Chairman of the Gray Iron Division 


and as chairman or member of other ferrous commit- 
tees, member of the Committee on Liquid Shrinkage 
Investigation of Metals Advisory to the Bureau of 


Standards; member, Ferrous Metals Committee Advis- 
ory to the Bureau of Standards; chairman, Alloy Iron 


Committee, and American Foundrymen’s Association 
representative on many others. 

Born in Chicago in 1891, he attended the former 
Armour Institute of Technology and graduated in 1911 
with a B.S. degree in Chemical Engineering. Taking 
up the study of law, he graduated from John Marshall 
Law School, Chicago, in 1915 with an LL.B. degree. 
He held positions as chemist for the Union Pacific RR., 
Swift & Co., and the City of Chicago, before entering 
military service in World War I as a Captain of Ord- 
nance. Ever since the war, he has been associated with 
Deere & Co. 

Chairman of the former Quad City Foundrymen’s 
Association, he played an active part in organizing that 
group as the Quad City Chapter of A.F.A. and is still 
active in its work. In addition to being a member of 
A.F.A., he also holds membership in, and has served 
on numerous committees of A.S.T.M., A.S.M., American 


“Society of Mechanical Engineers and American Chem- 


ical Society. 


PETER BLacKwoop, who started the foundry of Ford 
Motor Co. of Canada Ltd., at Windsor, Ontario, in 
1936, and still is located there, will receive the John H. 
Whiting Gold Medal of A.F.A. at the Cleveland Con- 
vention “for his developmental work on centrifugal 
castings and his influence on the free interchange of 
research data.” 


Mr. Blackwood was born in Scotland and received 
his formal education at the Royal Technical College of 
Glasgow in metallurgy, metallography, foundry practice, 
chemistry, mining and geology. Upon entering industry, 
he obtained broad experience in blast furnace, open 
hearth and by-product operations in plants of Western 
Scotland. 

Coming to North America, he extended his knowl- 
edge of metal processes to include electric furnace, con- 
verter and Brackelsberg furnace practice both in the 
United States and Canada. For 11 years he held the 
position of Superintendent of Foundries at the Buick 
and Pontiac divisions of General Motors Corp. While at 
Buick he delivered weekly lectures on foundry practice, 





BIOGRAPHIES (Cont.) 


heat treatment and general metallurgy at the General 
Motors Institute of Technology. 

At Ford he conducted a great deal of experimental 
and production work on the centrifugal casting process, 
and a paper co-authored by Mr. Blackwood and John 
Perkins.on this subject before the 1944 Convention of 
A.F.A. in Buffalo, N. Y., excited widespread comment 
and was instrumental in directing the attention of many 
foundrymen to the advantages of the process. It is 
largely for his stimulation of broader foundry work on 
centrifugal castings and for his influence in making 
visitors welcome to inspect the Ford plant in Canada, 
that the John H. Whiting medal is being bestowed 


upon him. 


Howarp F. Taytor, formerly of the Naval Research 
Laboratory, Washington, D. C., and now Research Asso- 
ciate at Massachusetts Institute of Technology, Cam- 
bridge, Mass., will be awarded the Peter L. Simpson 
Memorial Medal of AFA at the 50th Anniversary Con- 
vention “for his unfailing interest in and contributions 
to foundry research, and for his influence on the broad- 
ening of naval research in the field of cast metals.” 

Through his work at the Naval Research Laboratory, 
Mr. Taylor has been of greatest value to the foundry 
industry in his sponsorship of research work on various 
types of cast metals, and as a result the Laboratory has 
participated actively in the A.F.A. Foundry Sand Re- 
search Project. Many important research projects on 
cast metals have been carried on by the Navy under 
the direction of Mr. Taylor, especially during the war 
years, and a tremendous amount of valuable data have 
been made completely available to foundrymen every- 
where. 

Howard Taylor’s research interest and activities have 
covered many phases of cast metals. He carried on 
considerable work on mold atmospheres, particularly 


with silica sands for steel. Having associated metal pene-* 


tration with mold atmospheres, -he passed this informa- 
tion on to the industry freely. Under his direction the 
Laboratory foundry developed an all-purpose molding 
sand used at advanced naval repair bases and on ship- 
board, adaptable for all cast metals and useable even 
by novice molders. 

A native of Michigan, Mr. Taylor was born at Leslie, 
Mich., in 1913 and graduated from Michigan State 
College, Lansing, with B.S. and M.S. degrees. On 
leaving college he became employed with the State 
Highway Dept. of Michigan, then became an instructor 
at his alma mater, first in the foundry and later in the 
metallurgical department. 

After leaving the college, he took a position as chem- 
ist with the Michigan Sugar Co., which position he held 
before joining the staff of the Naval Research Labora- 
tory, Washington, D. C. Last Fall he took a leave of 
absence in order to pursue advanced studies in metal- 
lurgy at Massachusetts Institute of Technology. 


He has shown great interest in the training of re- 
search workers and in obtaining their interest in the 
cooperative activities of the foundry industry, and has 
served as a Director, Vice-Chairman and Chairman of 
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the Chesapeake Chapter. He is a member of AFA, 
AIME, ASM, Institute of Metals (British), Society of 
Naval Engineers, Washington Society of Engineers, and 
last Fall was granted a Research Fellowship at M.I.T. 
by the Gray Iron Founders Society. 


Harotp James Roast. lected an Honorary Life 
Member of A.F.A. “in recognition of his many and long 
continued contributions to the literature and coopera- 
tive enterprise of the foundry industry, both in the 
United States and Canada,” is Vice-President, Canadian 
Bronze Co. Ltd. and subsidiaries, and is owner of Roast 
Laboratories of Montreal, Quebec. A National Director 
of A.F.A. 1940-1943, he has maintained a continuous 
activity in technical societies and the literature of the 
metalworking industries for over 20 years, both in Can- 
ada and in the United States. 

Born in London, England, in 1882, he was educated 
under the Henry VIII Foundation at Berkhampstead 
and at the City of London College, of which he is a 
graduate. Coming to Canada in 1902, he quickly be- 
came connected with the foundry industry as chemist 
with Milton Hersey Co., Montreal, and has retained 
foundry connections ever since. Among the firms with 
whom he has been associated are: Canada Iron Found- 
ries; Radnor Forges, Quebec (1903) ; Canadian Carbo- 
nate Ltd., Montreal (1904) ; Canadian Magnesite Co., 
Montreal and Newark, N. J. (1907) ; James Robertson 
Co. Ltd., Montreal (1914); National Bronze Co. Ltd., 
Montreal (1922); Robert Mitchell Co. Ltd. (1928), 
and Canadian Bronze (1933). 

Mr. Roast has long been a voluminous contributor to 
scientific journals on technical subjects, and to the pub- 
lic press as well on matters of general interest. His 
writings have been presented in publications of A.F.A., 
A.I.M.E., A.S.M., Montreal Metallurgical Society, 
Chemical Association of McGill University at Montreal, 
Engineering Institute of Canada, Insurance Institute of 
Montreal, etc. His lifelong interest in educational work 
is indicated by 18 years as sessional lecturer at McGill. 

Vice-Chairman of the Canadian section of A.F.A. be- 
fore the formation of Canadian Chapters, he later 
became President of the Eastern Canada & Newfound- 
land Chapter. He also served as Chairman of the A.F.A. 
Non-Ferrous Division. 

Besides his long-standing membership in A.F.A., Mr. 
Roast is a Fellow of the Chemical Society of London, 
England, the Canadian Institute of Chemistry, and of 
Sigma Xi Fraternity at McGill. 


Witu1aAM J. Coane, Vice-President of Ajax Metal 


Co., Philadelphia, has been elected to Honorary Life 


Membership in the Association “because of his long 
service to the industry, and in recognition of the fact 
that, although one of the few living men who attended 
the first convention of American Foundrymen’s Asso- 
ciation at Philadelphia in 1896, he has remained con- 
tinuously active in the industry.” 

Born in Philadelphia, Mr. Coane attended Friends 
School in that city, and finished his education at Cen- 
tral High School. He began the active labors of his 


(Concluded on Page 87) 
AMERICAN FOUNDRYMAN 








OFFICERS AND DIRECTORS 
of the 


American Leundrymens Assaciation 













PRESIDENT 
Fred J. Walls, Metallurgist, International Nickel Co., Detroit. 







VICE-PRESIDENT 


S. V. Wood, President and Manager, Minneapolis Electric Steel Castings 
Co., Minneapolis. ; 


























ie ae eer DIRECTORS 
National President (Terms expire 1946) 

D. P. Forbes, President, Gunite Foundries, Inc., Rockford, Il. 

Roy M. Jacobs, President, Standard Brass Works, Milwaukee. 

Max Kuniansky, Vice-President and General Manager, Lynchburg Foundry 
Co., Lynchburg, Va. 

Harry Reitinger, Senior Industrial Engineer, Emerson Engineers, New York. 

Ralph J. Teetor, President, Cadillac Malleable Iron Co., Cadillac, Mich. 

W. B. Wallis, President, Pittsburgh Lectromelt Furnace Corp., Pittsburgh, 
Pa. 


DIRECTORS 
(Terms expire 1947) 


F. J. Dost, Vice-President, Sterling Foundry Co., Wellington, Ohio. 

S. D. Russell, President, Phoenix Iron Works, Oakland, Calif. 

R. T. Rycroft, President, The Kencroft Malleable Co., Inc., Buffalo, N. Y. 
Joseph Sully, President and General Manager, Sully Brass Foundry, Ltd., 


Toronto, Ont. 
Lee C. Wilson, 1220 Parkside Drive, South, Reading, Pa. 


DIRECTORS 
(Terms expire 1948) 

George K. Dreher, Vice-President in Charge of Manufacturing, Ampco 
Metal, Inc., Milwaukee. 

E. W. Horlebein, President, Gibson & Kirk Co., Baltimore, Md. 

Harold H. Judson, Foundry Superintendent, Goulds Pumps, Inc., Seneca 

S. V. WOOD Falls, N. Y. 

National Vice-President James H. Smith, Assistant to Vice-President, Accessories Group, General 
Motors Corp., Detroit. 

F. M. Wittlinger, Secretary and Treasurer, Texas Electric Steel Casting Co., 
Houston, Texas. 
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career when he became associated with the Jos. Dixon 
Crucible Co. of Jersey City, N. J., and served as man- 
ager of the company’s Philadelphia division for twenty- 
six years. In 1912 he became Vice-President and Sales 
Manager of the Ajax Metal Co., a position he has held 
continuously until his recent retirement as Vice-Presi- 
deat and Director. 

Mr. Coane still holds the office of Vice-President of 
the C. Howard Hunt Pen Co., Camden, N. J., and is a 
Director of that firm. His contributions to business and 
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community life have been outstanding, winning for him 
wide admiration and confidence. 


For fifteen years Mr. Coane has been a member of 
the Executive Committee of the Non-Ferrous Ingot 
Metal Institute, Chicago, and for many years has repre- 
sented that organization in the capacity of National 
Councilor in the Chamber of Commerce of U. S. 


He is an original member of AFA, and has continued 
his affiliation for half a century. One of the few living 
men who attended the Ist Annual Convention of the 
Association in 1896, he was active in the local group 
whose efforts made that meeting successful. 
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BANQUET COMMITTEE 
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LADIES’ ENTERTAINMENT COMMITTEE 
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land. 
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Mrs. Edwin Bremer Mrs. E. J. Metzger 
Mrs. Homer Britton Mrs. Leon F. Miller 
Mrs. Frank Cech Mrs. Bert S. Parker, Jr. 
Mrs. David Clark Mrs. John Price 
Mrs. D. C. Courtright Mrs. H. F. Roberts 
Mrs. Jos. E. Dvorak Mrs. L. P. Robinson 
Mrs. Sterling Farmer Mrs. M. G. Thomas 
Mrs. Ed. Follman Mrs. J. H. Tressler 
Mrs. Jas. G. Goldie Mrs. Arthur Tuscany 
Mrs. H. C. Gollmar Mrs. George Walton 
Mrs. William Gude Mrs. Frank Weisehan 
Mrs. Joseph Hanks, Jr. Mrs. Thos. West 
Mrs. J. B. Heisler Mrs. Paul Wheeler 
Mrs. Thos. G. Johnston Mrs. Elmer Zirzow 
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COMMITTEE 

Chairman, J. H. Tressler, Hickman-Williams Co., Cleve- 
land. 

Vice-Chairman, William Gude, Penton Publishing Co., 
Cleveland. 
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Ohio. 

H. M. Oehling, National Malleable & Steel Castings 
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Chas. Seelbach, Forest City Foundries Co., Cleveland. 


FINANCE COMMITTEE 

Chairman, F. Ray Fleig, Smith Facing & Supply Co., 
Cleveland. 

Vice-Chairman, Homer Britton, Cleveland Co-operative 
Stove Co., Cleveland. 

Thomas Dougherty, Dougherty Lumber Co., Cleveland. 

R. T. Maneely, The Hoffman Bronze & Aluminum Co.., 
Cleveland. 

Wm. Chisholm II, Pickands, Mather & Co., Cleveland. 

William E. Goebert, Bowler Foundry Co., Cleveland. 


J. G. Goldie 
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Bbwell-Parher Boectesc Go. ..........0:s0cscesseessosascossessesesveeees Cleveland 
Employers Mutual Liability Insurance Co. .............. Milwaukee 
i tO Raa I Boston 
Federal Foundry Supply Co. ...................cccccscsssssssseceees Cleveland 
I III GID <i ineceeciiciccolcdvecnestbsSasscciedocpiessveincicaaane Cleveland 
Federated Metals Div., American 

a ee + CTI Rr. New York 
PN ING, Ssivitiniicicecsinvninetidibittnetesiecideapatiininaatadettial Milwaukee 
CH ICRI NID 5555655 05dhcspscsscedocascdscon ceases ane Cleveland 
i 8 ot Sn RO mene eer) A Chicago 
I i sirecsicncvics:stincesslenievicuneiaensaaciobonnaliace aaeenaa Cleveland 
Prema TEE GR gcse ssesesiscduvige-ncccetssntnenssintad Cleveland 
Foundry Equipment, Inc.................0...s0sssscsesss Coldwater, Mich. 
VUE ON cin csssdevctetecvcapossiboeevicee ont suerte eee Cleveland 
NE Ne docii occ esivisctesieieeeecoascuisenmebccedarmeea Foxboro, Mass. 
RS AUR: BONS o58, <n vssecsbacosiockscsustiosaecgeei eee Pittsburgh, Pa. 
II TI SON sesivcscicnisisvisckcisiorscnsaisenseelianla Toledo, Ohio 
SOTINIE FMI C5 oo lists oncsniseist stn Avsstecccerzusteceiccel Fremont, Ohio 
in Te TN GI Soci cipininestosenncessdssmteacnall Cincinnati 
General Grinding Wheel Corp. ...................:....sssesees Philadelphia 
Goemeral Tkectei: Temy COCR .......0.00.-ncecsconsctsseceesooul Chicago 
Globe Steel Abrasive Co. ................cscccccsssarsssenes Mansfield, Ohio 
Great Lakes Foundry Sand Go. .........:.0s:.:sesessessveesevecssenens Detroit 
Great Western Manufacturing Co. .............. Leavenworth, Kan. 
EON Sa OT gC RO Set ane ter Mce a aees Fanti Evansville, Ind. 
PRINT. COON, ov cin cigs os ssinsenssetpsiepleonbainnaans Milwaukee 
Bermsarran Fenris G.-C. 6.5.5. seseveccessncsaews Chicago Heights, IIl. 
FPPC BOWE TDs 55a cssscavesccsvansnies mops Wilmington, Del. 
Herman Pneumatic Machine Co. ...............::00008 Pittsburgh, Pa. 
Pesca WV CTINTIN OE TD ooo osenss she ovnssseesceavsiprprensteneel Cleveland 
ET Be Coes SOD. obese tatinvcke Rio eet eee Cincinnati 
Pass I MI 522, 5. occa asedtcnsstnse cise Mocestaces oa Cleveland 
Hoffman Foundry Supply ‘Gos: «...........:.000..:..scopevesseceosed Cleveland 
















LIST OF EXHIBITORS (Cont.) 


meeemmmanel Ge TEATAY, INC. \ 5.00035. 055sce-oroocsesccseuses Evansville, Ind. 
SIN ME GID, ooo ccsecncsssescbtpsvecsosesscqenoseoccessnese Philadelphia 
lel gs dS A a das'sudsnnes wi job niviceyonedady Chicago 
NE UN ONO O CNS 80... oicicee cess citicenceecsecscesessecosed Chicago 
Illinois Testing Laboratories, Inc. ............................0...4. Chicago 
Independent Pneumatic Tool Co. .................... ikietioraa’ Chicago 
I UNI OID" occ evens octtoachosverssstonercivens Lancaster, Ohio 
NINE E20, occa ckiscocsdtasecidecayonsecosscccwees Phillipsburgh, N. J. 
International Graphite & Electrode Coo. .............. St. Marys, Pa. 
International Molding Machine Co. .................c:::ccc0 Chicago 
International Nickel Co., Inc. ..................::csssccessssceeee New York 
Interstate Smelting & Refining Co. ........................0.:c008 Chicago 
SAA INGE RN ll a de New York 
Jeffery Manufacturing Co. ..........................:006 Columbus, Ohio 
SSS 0 Aurora, IIl. 
Nr Ls eg cas davelivasecsesoedeetsioets New York 
The Johnston & Jennings Co. .................ccccccssccscseseseees Cleveland 
EES RES SST SERIE Rea eae ee Bloomington, Ind. 
I aac au seaveveasidusensesdesncosbunvesyiarivbed Cleveland 
meeer me. Mmsagnt & Associates.................c:..0ccrsessscsesssooes Chicago 
a ina dscshicdesdsey-scndgribvinvbsswaazevle cespuactoveriséuecastndl Detroit 
ace dad sca va ssnsibldbnc poonestoerevseuecntendenssssepeud Chicago 
ENE MDDS 5c. ccaccvscecesescooccencnsssnescecoos Bay City, Mich. 
nh aihstnsshéoesccstocsonewiccetooousevebeconsesd Danville, Ill. 
Lava Crucible Co. of Pittsburgh.......................... Pittsburgh, Pa. 
I Ahvstlendevesk pec resesectoisessocteotesiircssievneviwosees Chicago 
SO SE a St. Louis 
raids nerds daneohinaupteinacdadivsnshicesspenspad Chicago 
IN 625 ves sve) cE syscaucisceucsuboenavosecdpnteevcessaea New York 


(NY, DRE UR Eilts eS rea  eay DR Rane ee Mehr Jackson, Mich. 
NU Nad ota a caig su dk ca co scsasn tn bons caps teacadecactedt Cincinnati 
gk, ESA ROR Stes EO ene er ERO: .Chicago 
Manhattan Rubber Mfg. Div., Raybestos- 

ON EE TE 08s Ei ee para e Passaic, N. J 
NE saat a sc, vseinsnapiopcdebabwtc dine saoea seat Rockton, II. 
aN: SRNONINS 65 oso sc paredeveocencessVoakeocenseayend Cleveland 
PNM MOTI. IOS, 2550555 0scnecenssSossensanseesoscen Kewanee, III. 
MINE ON NN 5s idan toissatnbedebdesacavesesesenaan Cleveland 
Mathews Conveyor Co, «..:..........:......scscsesssessnes Ellwood City, Pa. 
a IE IS ose iscspcvesssecnenevssesisancnsvesceserse Pittsburgh, Pa. 
II TI, GE MINN, 555.0 c0csseserssenvossesssoseavteccenees Chicago 
Michigan Smelting & Refining Div., Bohn 

SE ES TI ic chee can dovtsecoventccsesewerssaqenerbiniy Detroit 
Milwaukee Foundry Equipment Co. .....................:006 Milwaukee 
Mine Safety Appliances Co. .......2........:ccscceeeseees Pittsburgh, Pa. 
I I IN cscs use dovyoicnyes'sdhsevubeisincsectnenintd Cleveland 
Modern Equipment Co. ...................:005 Port Washington, Wis. 
Molybdenum Corp. of America...................:.:008 Pittsburgh, Pa. 
PRUNE “OE Oe BI CD once scceccsineccencnsncssee Monroe, Mich. 
Nassau Smelting & Refining Co. .................cccseeeeeees New York 
MINE RNIN UNS ooo on occ cinassasessidssssoseacacdspecstenesonencs New York 
PRR RUMMIETOE CG, ...4:520.sce.ceesertcscndnvedcasdysscecenetdee Chicago 
Newaygo Engineering Co. ...................sssssessssseees Newaygo, Mich. 
Newark Pattern & Machine Co. ........................008 Newark, Ohio 
New Jersey Sitica Sand Co... .....;.....0650..50..05.000cceee Millville, N. J. 
Niagara Falls Smelting & Ref. Corp. ................ Kenmore, N. Y. 
Nichols Engineering & Research Corp. ..................06 New York 
Weim. 32. Teseneis CO., INC. ......0csc.iccrseecee Richmond Hill, N. Y. 


(Continued on next page) 





Golden Jubilee 








ON THIS AND ACCOMPANYING PAGES 








are listed the names of over 260 
progressive companies whose prod- 









ucts and services will be on display 














at the Golden Jubilee Foundry Show. 
In considering the magnitude of this 
exhibit of the latest and most modern 












































equipment, materials and supplies 





available for foundry use, it is inter- 
esting to hark back to the first 









Foundry Show, staged in 1906. Turn 
to page 96 for a list of those pioneer 
exhibitors, and identify the names of 
those who still are exhibiting in 1946, 
forty years later! 
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FLOOR PLANS OF 1946 FOUNDRY SHOW 
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The Exhibit Halls 


Before attending the Golden Jubi- 
lee meeting, fix in your mind the 
location of the various exhibit halls. 


A—The Arena (opposite page), located 
just off the Registration Lobby and 
on the same level. Non-operating 
exhibits and important service organ- 
izations. The Official A.F.A. Head- 
quarters booth located here. Stairways 
and ramps to floors below. Exhibit 
Booths Nos. 1600-1936, inclus. 


B—Auditorium Exhibit Hall (opposite 
page), immediately below the Arena. 
Reached most easily by Main Stair- 
way, shown on plan. Non-operating, 
exhibits and service organizations, and 
some light-operating displays. Exhibit 
Booths Nos. 100-435, inclus. 

C—South Hall (opposite page), to South 
of Auditorium Exhibition Hall. Occu- 
pied by first-class Restaurant, serving 
luncheon every day, also dinner on 
May 7, Northeastern Ohio Day. No 
exhibit booths located here. 

D—North Hall (opposite page and be- 
low), to North of Auditorium Exhibi- 
tion ‘Hall. Light-operating and non- 
operating displays. Service desks lo- 
cated here, at South end of the hall. 
A.F.A. Apprentice Contest entries 
located here. Main elevator to meet- 
ings in Grand Ballroom is reached 
off North Hall. Exhibit Booths Nos. 
500-621, inclus. 


E—Arcade (below, right), a few steps 


a down from North Hall. Light-operat- 

i ing exhibits. Telephone lounge for 
3 long-distance calls at northern end. 
a Exhibit Booths Nos. 700-712, inclus. 
', F—Lakeside Hall, Upper Level (right), 
I; a few steps down from Arcade. Loca- 
1 tion of heavy operating exhibits. 
1g Exhibit Booths Nos. 800-1239, inclus. 

1 6—Lakeside Hall, Lower Level (extreme 

’ right), one flight down from Upper _ 


Level. Balance of heavy operating 
exhibits. Exhibit Booths Nos. 1300- 
1541, inclus. 
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— LAKESIDE HALLS — Lower 
RAMP ChamG CAtaRance 25° 





LIST OF EXHIBITORS (Cont.) 


SHOR TTS TRE as can ce a sokeszsees ccdeve taste oh ese tae Cleveland 
TU De. CN Ei ocak sinc casheccdscscs bs sc costeetent eee Cleveland 
1 R&R aOE mORAE tetas OPA BEN UME AA ii. Conner eae! Worcester, Mass. 
North American Smelting Co., Inc. ................:..0008 Philadelphia 
SS. RMON RIO occas ico scantecs is tonsents seas vuicqsboos tanto Chicago 
Cetra plies FOE TIS 55a 2 Sock .ninsecs cso eveepotdeoneetel Cleveland 
Ciera occ cese casi ssccscepasonticed Grand Rapids, Mich. 
Ogbeen’ Manufacturing Coe. 2.......5.50i0ci.5.. stcisscgevasrees .Cleveland 
PN oi SY cc ocenssuiasaneagecsviana Hagerstown, Md. 
Paracas Tminoerisie ASO0D: 2255 5.05.00522s0cesey cs oddadeaeteelnueeple Cleveland 
Peerless Mineral Products Co. ..................::cc000+ Conneaut, Ohio 
Peninsular Grinding Wheel Co. .................ccccccccocosseoservseoe Detroit 
UOTE, BO Bice besenkitecenesite phase con SbsvsenSncneeapeal Pittsburgh, Pa. 
Pemba: Pete COs oi 2s csésnesccsoewdiiomo ns dee iene Cleveland 
Chemis |, TU Ba isin essdagethstvcjsivanioieenaioon Philadelphia 
Pittsburgh Crushed Steel Co. ................. cesses Pittsburgh, Pa. 
Pittsburgh Lectromelt Furnace Corp. ................ Pittsburgh, Pa. 


(Continued on next page) 
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LIST OF EXHIBITORS (Concluded) 


Pittsburgh Metals Purifying Co. ...............:00008 Pittsburgh, Pa. 
NM So 8 olin cca vine ceceaaeecsvschcdsevdasensedsacdeosgoesess Cleveland 
MTTEIE. VORTHNIOT CO. 0... .05.5..ccrseccscesconssosscsnsvenenss Cleveland 
purty Paolding Sand Co. ...........6:......:s-scccsccsossess Dallas City, Ill. 
eee Geny. PrOGUcts CO... «............0600-..crssoveeroecsoense Oak Hill, Ohic 
Pyrometer Instrument Co. ..................ccscsssrsssresrsosseree New York 
I sine ry ovetneivonsancibdenpenietibeenenanas New York 
Ramtite Div., S. Obermayer Co. ..........5......csccscssscesssees Chicago 
Nooo eesti dusieshtsiserdesosseccesecapesvevavesieee Cincinnati 
I I Foie ico os ka hcl oder setsahsenevsscbeiosiucovesaseeasecoads Detroit 
Redford Iron & Equipment Co. ............:..:csscssseeseesseeees ...Detroit 
Reliable Pattern & Castings Co. .............ccsecessseeeseeees Cincinnati 
I RE UE AIUD COD, osc vessceceessveqeseossnsssesovacseesosees Chicago 
Republic Structural Iron Works..............:.s00::csesesseeees Cleveland 
aL ono ud dc ibeidaghunhaktbsccousesucanoennedsie New York 
IR BUR... cepsccsierepitersesssovestorssocerevers Passaic, N. J. 
IES EIR, Secon seusecssssneevionyeoccesteconseonvers Dearborn, Mich. 
sc cctsssrrevcentnbotnhsctensnssocagessinres Cleveland 
Royer Foundry & Machinery Co. ..............::00000008 Kingston, Pa. 
Safety Clothing & Equipment Co. .............ccceeeee Cleveland 
EE I, bn. snsbcocisitpsrissosenersjocecssoucsnvesivosceees Cleveland 
I I GN oc ccscsapcenvovnscontorsccansdseusensuooniooetog Detroit 
sl AL eC West Chester, Pa. 
ees MMMOMONOS Bl GMB INC. ..............0scrcceserescccssncreseees Joliet, Iil. 
INNER SOR Se soi hop csixg) sesedesoesnocencevoceracesssiveneees New York 
Severance Tool Industries, Inc. ..............0:0:0008 Saginaw, Mich. 
Shepard Niles Crane & Hoist Corp. ........ Montour Falls, N. Y. 
I iis cana ants inpatseoorsanesntvoreessvaees Philadelphia 
Simplicity Engineering Co. ...............:c.sccseseseeeees Durand, Mich. 
Ms Wes Gey Maamulacturing Co. ..........cccccscsccssscsepessess Cleveland 
SRE PACH GKGUDDLY CO, ........:..cscsccccsesessescccesesoneess Cleveland 
IE INE PRC MMAINSE COO. ...,.0scasssczepedsesseccccesesscccess Rockford, III. 
Bem WeMRMOE UD. Batt Co. ....5....ccccccrscecsccsocsesscccecnesscees Cleveland 
I OTIS SLAY, 0 200nocoecosoongsesesssscessssesveesers Hartford, Conn. 
alba as dariclnssigddaasoecasi vosbiestivexevecéieoacses Cleveland 
EE SINE SID 65.45..0<00eseocenssdoonrcesseussicenseors Harrison, N. J. 
meanaara Conveyor Co. .............:s.seccsesees North St. Paul, Minn. 


ONLY 50 EXHIBITORS 


Standard Horse Nail Corp. ..............c0:cc0e New Brighton, Pa. 
Standard Safety Equipment Co. .0..........::ccccccceseeeeeeeee Chicago 
Standard Gand G@ Machine Go. © ........:....0:..0ccscccesscacesooses Chicago 
PU PIRIEER: MINION EDO scevccs cevtvessavecvssocenesievsascesosesesed Cleveland 
0 Be 7d 0" Se SPE SE DEE me EDL ee oe Boston 
Sterling Whieellbarrow Co. ...............cscscccssrcssssovssrpoees Milwaukee 
EE RN, MUI os ccedsscassseoccvacdicecceisddecsongetsni Detroit 
Stroman Furnace & Engineering Co. ....................0000000+ Chicago 
NIE IE I Ge depiice casos Snpevtdectechietemabsestabesennnd New York 
Og SEE Bat TREY noe ae eee Homer City, Pa. 
I, TE TOD | onic ccinccsnise tic ssesielescesecies Philadelphia 
li aie anc sihrpuejlapiia gl ddaie-cees ngs Philadelphia 
ses is cid uk pis Bioresioonts tadveuinvebaubwbelial Chicago 
PIN II EDO = os cas vavcoaicseseceassvecesecosceseceroctessssedses Milwaukee 
I cee Sosveuyvaiisisaccniteesapecasthccsiesarces Toledo, Ohio 
UWnsen Carbide & Carbon Cov. .2.0...5.:.00.......ccccccccessocseses New York 
A dicing sve csbgvias enpiionmssceticoveensyscaivonisin Erie, Pa. 
SE IE GA So cst ccncsocesvcocccneseuctevcesssoronsis Buffalo, N. Y. 
United States Electrical Tool Co. .................cc:cccceseeee Cincinnati 
Warten “Spates Grapiiite: Co. .....5....sscssccceeseececeass Saginaw, Mich. 
ROGUES OIUEN A RMIIBUIIND SD oss ccscsescsronsessivecoesectorvoseseeees Chicago 
United States Hoffman Machinery Corp. .................. New York 
DF, OMIMORTIITS, HOD. 5icnnscssceesvesscvesecesdecvonscsvors East Chicago, Ind. 
Voameieete Geep. GF Aterice............0...0csccccessscocessosecses New York 
a MNMNEEN 295s occ vas 552 a5 obocs cectasccsnoses scevssavskessseseseteeeo) Chicago 
II IIE GIG foscscecsinccicencccsvasevtedscncrsnscontets Pittsburgh, Pa. 
ENE NB oon 5s eabs fo dnavesetvcdndies «schessoveccostecd Philadelphia 
Western Metal Abrasives Co. ...........:...:ccccssssccssssssosess Cleveland 
Se TN NS roo 52, 0s otseeSosSeecesvececedaccoedccae’ Chicago 
UNNI CINE Ro. 555 oy n 55 s0<ocxcseceesScassadtienstevetucetonee New York 
IN Sosa case ct ics sa snsevatecbosvadesukssscvegsaeess Harvey, IIl. 
Lee Wilson Engineering Co. .............csccccscsccoscsssssssessese Cleveland 
We Fe I. CO oo 5.0550.55 05. 0icdasocsanesasdserseoveies Philadelphia 
PN NNR IIE 10 oases; sesSecceccsscctassiensvesieee vaspeoens: Zanesville, Ohio 


Osborne Mfg. Co., Cleveland 
Thomas W. Pangborn Co., New York 
Republic Belting & Supply Co., Cleve- 


At 1906 Convention of Association land 


W. W. Sly Mfg. Co., Cleveland 


Tue First full-fledged exhibit of 
foundry equipment and _ supplies 
staged in conjunction with the Amer- 
ican Foundrymen’s Association Con- 
vention was presented to the indus- 
try in 1906. This show was set up 
in the Central Armory . . . whose 
120x207 ft. of space may be com- 
pared with the 50th Anniversary 
Foundry Show in the huge Cleve- 
land Public Auditorium. 

It is interesting to note that of the 
exhibitors who displayed their prod- 
ucts at the 1906 Show included 15 
who still are exhibiting with A.F.A., 
and 11 who again will be represent- 
ed in 1946. The complete list of 
1906 Exhibitors as recorded in Jour- 


Buckeye Milling Co., Cleveland 

Buckeye Sand Co., Pittsburgh, Pa. 

Central Silica Co., Zanesville, Ohio 

Chicago Pneumatic Tool Co., Cleveland 

Chisholm & Moore Mfg. Co., Cleveland 

Cleveland Chaplet Co., Cleveland 

Cleveland Wire Spring Co., Cleveland 

Connersville Blower Co., Connersville, 
Ind. 

Crystal Fluor Spar Mining Co., Clevc- 
land 

E. A. Dempwolf & Sons, York, Pa. 

Detroit Foundry Supply Co., Detroit 

Diamond Clamp & Flask Co., Richmond, 
Ind. 

William Dobson, Canastota, N. Y. 

Electric Controller & Supply Co., Cleve- 
land 


Falls Rivet & Machine Co., Cuyahoga . 


Falls, Ohio 
Goldschmidt Thermit Co., Cleveland 
Gordon Sand & Gravel Co., Cleveland 
Harbison-Walker Refractories Co., Pitts- 


J. D. Smith Foundry Supply Co., Cleve- 
land 

Standard Sand & Machine Co., Cleve- 
land 

B. F. Sturtevant Co., Boston 

Tabor Mfg. Co., Philadelphia 

Taylor & Boggis Co., Cleveland 

The Foundry, Cleveland 

Wellman-Seaver-Morgan Co., Cleveland 

Western Foundry Supply Co., East St. 
Louis, Il. 

Whiting Foundry Equipment Co., Har- 
vey, Il. 

White Tool & Supply Co., Cleveland 


Yearly Meeting Held 
By Radium Society 


MEETING in the Grand Ballroom, 
Hotel Hollenden, Cleveland, the 
American Industrial Radium & X- 


ao oe dr saceggual a burgh, Pa. aire ~~ ray Society held its Fifth Annual 
sociation tor OHOWS.: Herman Pneumatic Machine Co., Zelien- : aait 
American Sand Co., Columbus, Ohio ople, Pa. Convention, February 6-8. The ses 


Arcade Mfg. Co., Freeport, III. 
Atlas Car & Mfg. Co., Cleveland 
Ayers Mineral Co., Zanesville, Ohio 
A. Brandau, Detroit 

Berkshire Mfg. Co., Cleveland 

L. K. Brown, Zanesville, Ohio 
Bruce-Meriam Abbott Co., Cleveland 
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Holland Linseed Oil Co., Chicago 

Interstate Sand Co., Cleveland 

W. W. Lindsay & Co., Philadelphia 

Monarch Engineering Co., Baltimore, 
Md. 

E. H. Mumford Co., Philadelphia 

Ohio Sand Co., Conneaut, Ohio 





sions took place in conjunction with 
a symposium sponsored by Commit- 
tee E-7 of the ASTM, and concur- 
rently with the Annual Convention 
of the ASM and the National Metal 
Show. 
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PETER L. SIMPSON 
Award Will Be Fifth A.F.A. Gold Medal 


Tue Peter L. Simpson gold 
medal of A.F.A., a new Association 
award, was made recently by the 
contribution of $5,000 of the Na- 
tional Engineering Co., Chicago, for 
endowment of an Award Fund that 
would make possible the honoring 
of current achievement within the 
industry. 

Proffered to the Association by 

past President H. S. Simpson, the 
endowment was accepted by the 
A.F.A. Board of Directors and will 
be awarded for the first time at the 
50th Anniversary Foundry Congress 
in Cleveland May 6-10. 
- The first recipient of the new 
medal is Howard F. Taylor, former- 
ly of Naval Research Laboratory, 
and now Research Associate at Mas- 
sachusetts Institute of Technology, 
Cambridge, Mass. 

In accepting the generous offer of 
Mr. Simpson, the award agreement 
includes all of the general conditions 
associated with the John H. Whit- 
ing, John A. Penton, Wm. H. 
McFadden and Joseph S. Seaman 
medal awards which have been be- 
stowed periodically by the Associa- 
tion since 1924. In one respect how- 
ever, the Peter L. Simpson award 
will differ from the others in that it 
is intended that a medal shall be 
conferred each year upon some per- 
son “who shall, by his individual 
effort, achieve very noteworthy re- 
sults toward the achievement of 
those objects for which the Associa- 
tion was formed.” 

Thus the purpose is to confer the 
annual award for meritorious accom- 
plishment occurring during the year 
preceding each A.F.A. Annual Meet- 
ing. The decision as to achievements 
deemed worthy of recognition rests 
with the A.F.A. Board of Awards 
consisting of the last 7 living past 
presidents of the Association. 

When past President H. S. Simp- 
son, Chairman of the Board, Na- 
tional Engineering Co., tendered the 
new endowment fund, he did so as 
a memorial to his father, the late 
Peter L. Simpson. Its acceptance by 
unanimous action of the Board of 
Directors, was accompanied by the 
following motion: 

‘That A.F.A. accept with gratitude 


the generous offer of H. S. Simpson to 
endow an A.F.A. Memorial Fund in 
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memory of the late Peter L. Simpson, 
and that a special committee of the 
Board is appointed to confer with the 
donor at the earliest possible date, to 
the end that the greatest good be accom- 
plished for the foundry industry in honor 
of one of its outstanding pioneers.” 


Peter L. Simpson (1846-1917) 
was born in Scotland where he 





Peter L. Simpson 


served his foundry apprenticeship 
before coming to Canada at the age 
of 21. He worked first in a foundry 
at Petersborough, Ontario, and later 
in Toronto before entering the 


United States in the employ of the 
former Younglove Massey Company, 
Cleveland. While there, he was re- 
sponsible for making the first steel 
castings manufactured west of the 
Alleghenies. 


Mr. Simpson built and operated 
his own foundry in Cleveland for a 
number of years before becoming 
Foundry Superintendent of the for- 
mer North Star Iron Works, Min- 
neapolis. It was there that his in- 
ventive genius became apparent, re- 
sulting in production of the first 
gear molding machine, as well as 
the first dry press brick machine. 


Travelled Widely 

Moving ‘to Chicago in 1889, he 
operated the National Brick Ma- 
chinery Company and subsequently 
traveled to many parts of the world. 
Many of his developments in sand 
mixing equipment have been carried 
on by the National Engineering 
Company, Chicago, of which he was 
the first President. 

Like ‘many other self-educated 
men with a natural mechanical bent, 
Peter L. Simpson was long intensely 
interested in the spreading of greater 
knowledge among young men enter- 
ing the industry and it is this inter- 
est which is typified on the Peter L. 
Simpson gold medal of A.F.A. which 
now bears his name. 





Reproduction of the Peter L. Simpson Gold Medal of A.F.A., newest of the 
medals awarded by the Association for outstanding personal accomplishments 
on behalf of the castings industry. 
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50 YEARS OF PROGRESS 
IN CAST METALS 








SPECIFICATIONS 








John W. Bolton 
Chief Metallurgist 


The Lunkenheimer Co. 
Cincinnati 





Topay’s INCREASINGLY com- 
prehensive materials specifications 
are a natural corollary of tech- 
nological progress. To meet and ex- 
ceed specifications requires scientific 
foundry controls and _research devel- 
opment. Participation (individually. 
and through organizations such as 
the American Foundrymens’ Asso- 
ciation) in their formulation is de- 
sirable. 

In the early Nineteenth century 
consumers showed but slight interest 
in mechanical tests. The little work 
conducted was carried on by scien- 
tists, who were handicapped by lack 
of knowledge of the chemistry and 
structural metallurgy of the mate- 
rials studied. 


Specifications Evolve 

It was not until the latter part of 
the Nineteenth century that mechan- 
ical engineers, goaded by various 
materials failures, began to attempt 
materials testing and to resolve the 
data into constructional formulae. 
These data and formulae found their 
way into engineering text books and 
eventually into various codes and 
crude specifications. The foundry- 
man, with but negligible knowledge 
of the engineering characteristics of 
the material he produced, frequently 
was unable to cooperate in or to 
criticize the efforts of the engineer. 
However, he was forced to develop 
and use some better quality controls. 

Much of the basic science of phys- 
ical metallurgy was developed in the 
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Editor’s Note—With the accompanying article, and others in this issue, 
A.F.A. commences the publication of a number of reviews covering ‘‘50 
Years of Progress in the Foundry Industry.”’ Outstanding foundry executives, 
metallurgists and operating men have been asked to prepare these reviews, 
pointing out the advancements made during the past half century in the arts 
and science of metal castings. Necessarily, some of these reviews must 
be strictly factual, whereas others must be general in nature depending 
upon the phase of foundry practice covered. Comments of readers and 
additional material, especially photographs of interest, are invited. 


earlier part of the present century. 
World War I stimulated translation 
of “theoretical” metallurgy into use- 
ful foundry methods and practices. 
Subsequent development of both 
theoretical and applied foundry met- 
allurgy has been rapid. 

Recognition of the need for sound 
test methods and for useable specifi- 
cations led to organization of the 
American Society for Testing Mate- 
rials in 1897. 

Because of its earlier interest in 
specifications as referring to castings. 
the A.F.A. joined the A.S.T.M. as 
a charter member, thus recognizing 
the A.S.T.M. as a truly national 
specification making body. 

The Association continued to work 
closely with A.S.T.M. until 1921, 
when a joint committee of the two 
societies proposed and adopted a 
resolution which provided that the 
A.F.A. recognize A.S.T.M. as a na- 
tional specification making body, the 
A.F.A. having the privilege of offi- 
cial representation on all A.S.T.M. 
committees dealing with materials of 
interest to the foundry. This rela- 
tionship between these two technical 
societies exists today. The A.S.T.M. 
was (and remains) unique in that 
both consumers and producers arc 
adequately represented. 

The first castings specifications, 


those for gray iron, were adopted in 
1905. They remained without sub- 
stantial change until 1932. The Navy 
Dept. Specification 46 I 6c-1940 re- 
tains the essential features of the 
1905 specifications to this day. 

Prior to 1905 the A.F.A. was ac- 
tive in standardization of analytical 
methods and also made available 
standard cast iron samples, such as 
are now prepared by the U. S. Bu- 
reau of Standards. 


A.F.A. Men Active in A.S.T.M. 


The A.S.T.M. Gray Iron Com- 
mittee (later designated Committec 
A-3) always has had among its pro- 
ducer members, men active in the 
A.F.A. The A-3 roster of chairmen 
since 1905 includes Moldenke, an 
early Secretary of A.F.A.; Wood: 
McPherran, an A.F.A. Gold Medal- 
list; Bornstein, an A.F.A. past-Presi- 


‘dent; Rother; Bolton, A.F.A. Gold 


Medallist; and today, MacKenzie. 
another A.F.A. Gold Medallist. 

For many years the Association 
also has had an “official representa- 
tive” on A-3. At one period Born- 
stein was, simultaneously, chairman 
of both A-3 and the original A.F.A. 
Gray Iron Division Committee. 

All the producer members of A-5 
were members of the A.F.A. group 
Naturally there were no problems ©! 
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coordination. The present National 
President of A.F.A., Fred J. Walls. 
is a member of A-3 and present 
chairman of one of its subcommit- 
tees. The A.F.A. is today officially 
represented by Messrs. Eagan, Ken- 
nedy, Mahin and Stuart. Some 40 
per cent of the members at large on 
A-3 are A.F.A. workers. 

In view of the 1905 specifications 
being inadequate for intelligent 
choice and prescription of gray irons 
according to section, a special A-3 
subcommittee (including Bolton, 
Lowry and Mackenzie) drafted a 
resolution in 1929 as follows: 

“Whereas it is realized that the 
present test bar indicates only the 
quality of iron in the ladle, and that 
the engineering and foundry frater- 
nity needs more definite assurance of 
the properties of the metal in the 
casting, and further, that methods of 
taking tests directly from castings or 
from coupons attached thereto will 
lead to endless dispute within the 
trade, this committee recommends 
that methods of correlation be in- 
vestigated. Among the methods sug- 
gested, consideration of the relation- 
ship between cooling rate and prop- 
erties of iron of given analysis and 
thermal history seems promising. 
This may be expressed by the rela- 
tion of volume to surface area. It is 
further recommended that a series 
of tests be devised to establish rela- 
tions of various castings and test bars 
with equal volume to surface area 
ratio.” 

Many research papers were pre- 
sented on this subject, to both A.F.A. 
and A.S.T.M., in the period 1926-32. 
A symposium on the physical prop- 
erties of gray iron was presented be- 
fore the A.S.T.M. in 1929. In 1933 
the A.F.A. and A.S.T.M. cooperated 
in a symposium on specifications and 
testing methods, presented at the 
1933 Annual Meeting of A.F.A. 


Gray Iron Specifications 

The newer type A-48 specifica- 
tions, covering general gray iron 
where tensile strength is a considera- 
tion, was adopted in tentative form 
in 1932. At the present writing the 
following A.S.T.M. gray iron speci- 
fications are available: 

*A-48-41—Gray Iron Castings. 

\-126-42—-Gray Iron Castings for 
V.lves, Flanges and Pipe Fittings. 

\-190-44-T, Gray Iron Castings, Light 
Weight and Thin Sectioned (tentative). 

\-159-44-T, Gray Iron Casting, Auto- 
motive (tentative). 

\-278-44-T, Gray Iron Castings for 
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Pressure—Containing Parts for Tempera- 
tures up to 650° F. (tentative). 

*A-44-41 Cast Iron Pit—Cast Pipe for 
Water or Other Liquids. 

A-74-42—Cast Iron Soil Pipe and Fit- 
tings. 

*A-142-38—Cast Iron Culvert Pipe. 

A-247-41-T—Graphite in Gray Iron, 
Evaluation of Microstructure (tentative). 

A-260-42-T—Torsion Tests of Cast 
Iron (tentative). 

A-196-42-T—Cast Iron, Terms Relat- 
ing To (tentative). 

(Note: The recommended practice 
A-247 was prepared jointly by the A.F.A. 
Gray Iron Division and A.S.T.M. Com- 
mittee A-3.) 


World War II brought numerous 
federal and other consumer specifi- 
cation and testing problems acutely 
to the fore, and A.F.A. has organized 
a special committee to make an in- 
tensive study of these problems. This 
group already has assembled and 
considered a large number of Ameri- 
can and foreign specifications in the 
light of recent developments. 

Concurrent with newer develop- 
ments in and applications of gray 
irons are numerous new prescrip- 
tions and methods of test that de- 
mand consideration. The A-48 speci- 
fication is confined to those applica- 
tions where tensile strength is the 
ruling factor. Certain of the other 
A.S.T.M. specifications were drawn 
up to cover only highly specific ap- 
plications. 

One result has been, in strictly 
consumer specifications, the setting 
up of additional prescriptions to 
meet real or fancied needs—and 
considerable difficulty, on part of 
the foundryman, in complying with 


*Denotes cogent as American Standard, by 
the American Standards Association. 
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> The making of, and 
compliance with, speci- 
fications in cast metal has 
been one of the major fac- 
tors in broadening the ac- 
ceptance of the foundry 
product by designers of 
engineering assemblies. In 
this article John Bolton 
traces the development of 
specifications and their ef- 
fect on quality control, and 
points out the relationship 
menyrane A.F.A. and ASTM 


some of the added requirements— 
occasionally perhaps unduly restric- 
tive. The practical findings and 
research of the A.F.A. as a producer 
group will prove invaluable in the 
coordination and simplification of 
many specifications, and to the sound 
promotion of the products under 
consideration. 


First Steel Specifications 

The first A.S.T.M. steel castings 
specifications were adopted in 1912. 
Prior to that time specifications for 
these products were largely straight 
consumer (not consumer-producer) 
type. The 1912 specifications pro- 
vided for two classes: A, not heat 
treated; and B, annealed. 

Class A was limited to 0.30 car- 
bon, and 0.08 phosphorus. Class B 
was limited to 0.05 phosphorus, and 
0.05 sulphur. Open hearth, crucible 
and “any other approved process” 
were recognized. 

Class B castings called for the fol- 
lowing minimum physicals: 


Hard Medium _ Soft 
Tensile, psi. ...... 80,000 70,000 60,000 


Yield, psi. ........ 36,000 31,500 27,000 
Elongation in 2 

in., per cent.... 15 18 22 
Reduction of 

area, per cent.. 20 25 30 


Today’s specifications provide for 
higher yield, elongation, and reduc- 
tion for a given tensile strength. 


A.F.A. Steel Representation 

A.S.T.M. Committee A-1 on Steel 
includes consideration of many 
wrought as well as cast products. 
The A.F.A. is represented by Sims: 
Chairman of Subcommittee VIII, 
Steel Castings, is Healey. Among 
other well known A.F.A. Steel Divi- 
sion members on VIII are Allen, 
Armstrong, Briggs, Campion, Fin- 
ster, Gezelius, Hall, Jameson, Jup- 
penlatz, Lillieqvist, MacKenzie, Rig- 
gan, Mahin, Smith, Young, Zeuge, 
and others. 

Subcommittee XXII includes cast- 
ings for elevated temperature serv- 
ice. A.F.A. members include Bolton, 
Briggs, Finster, Hall, Juppenlatz, 
Kanter, Malcolm and Riggan. 
A.F.A. members are included also 
on other subcommittees, including 
Advisory, Testing Methods, Heat 
Treatment, and Welding. (The 
A.F.A. also is represented on E-7, 
Radiographic Testing.) 

The connections of the A.F.A. 
Steel Division with the A.S.T.M. 
and other specification making 
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bodies perhaps have not been quite 
as intimate as is the case with gray 
iron. Many A.F.A. papers are con- 
cerned with manufacturing practices 
designed to promote sound and eco- 
nomical castings. However, various 
research studies presented to the As- 
sociation have had marked influence 
on specifications. 


Present Steel Specifications 

In 1912 there was one simple cast 
steel specification. In the A.S.T.M. 
there are available today the fol- 
lowing: 

A-27-44—Carbon-Steel Castings for 
Miscellaneous Industrial Uses. 

A-87-44—Carbon-Steel and Alloy-Steel 
Castings for Railroads. 

A-148-44—A lloy-Steel Castings for 
Structural Purposes. 

A-128-33—Austenitic Manganese-Steel 
Castings. 

A-95-44—Carbon-Steel Castings for 
Valves, Flanges, and Fittings for High- 
Temperature Service. 

A-157-44—-Alloy-Steel Castings for 
Valves, Flanges, and Fittings for Service 
at Temperatures from 750° to 1100° F. 

A-215-44—Carbon-Steel Castings Suit- 
able for Fusion Welding for Miscellane- 
ous Industrial Uses. 

A-216-44 T.—Carbon- Steel Castings 
Suitable for Fusion Welding for Service 
at Temperatures up to 850° F. (tenta- 
tive). 

A-217-44 T.—Alloy-Steel Castings 
Suitable for Fusion Welding for Service 
at Temperatures from 750° to 1100° F. 
(tentative). 

A-221-39—-Chromium Alloy-Steel Cast- 
ings. 

_A-198-39—20 per cent Chromium, 9 
per cent Nickel Alloy-Steel Castings. 

A-222-39—Chromium - Nickel Alloy- 
Steel Castings. 

A-223-39—Nickel-Chromium Alloy- 
Steel Castings. 

Consumer pressure for details in 
cast steel specifications are numer- 
ous. Some of their demands are 
based on sound engineering needs. 


Others have no demonstrated basis. 


Some Present Considerations 


A pernicious consumer tendency 
is to attempt to prescribe total 
chemistry, minimum physicals, and 
detailed heat treatment. Since chem- 
istry and heat treatment are deter- 
minants of the physicals, their 
detailed prescription should place 
responsibility for the physicals on 
the consumer. 

The work of the Steel Castings 
Division on radiography and other 
non-destructive test methods has 
been useful in influencing specifica- 
tions as well as in promoting im- 
proved foundry practices. 

For years specification making 
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Steel Specifications—Then and Now 


IN COMPARING the progress of 
fifty years in specifications of steel 
castings, it is interesting to note that 
the first A.S.T.M. specification pub- 
lished by A.F.A. appeared in 1902 
(Transactions, vol. 11, 1902, pp. 
33-35, part 2). This specification 
outlined three classes of steel cast- 
ings, as follows: 


Hard Medium Soft 
Tensile Strength, 
| GARE 85,000 70,000 60,000 
Yield Point, psi...38,250 31,500 27,000 
Elongation in 2 


in., per cent.... 15 18 22 
Contraction of 
Area, per cent 20 25 30 


In the 1944 A.S.T.M. Standards, 


13 separate specifications are given 
for steel castings, covering 20 classes 
with 41 various grades, as compared 
with the 3 classes and 3 grades of 
the 1902 specifications. 

The great advance in the last fifty 
years has been in the Alloy Steels, 
unknown a half century ago. Com- 
pare the specification given above 
for 1902 with the latest A.S.T.M. 
specification for steel castings of the 
alloy classifications. In the 1944 
A.S.T.M. A148-44 Alloy Steel Cast- 
ings for Structural Purposes, there 
are given three classes and 8 grades 
are given, with properties ranging in 
tensile strength as shown below: 


A148-44 Specification for Alloy Steel Structural Castings 


Class A-2 grades which shall be full annealed. 
Class B-2 grades which may be normalized or normalized and tempered and drawn. 
Class C-3 grades which may be liquid quenched and tempered and drawn. 


Tensile Strength, 
pst. (min.) 
Class A Grade 1................ 75,000 
See eae 85,000 
Clase 3 Grade 4.:....:.5..:.,:. 85,000 
ae Sete eA 90,000 
2 ED. Aaa eae 100,000 
Glass. Trade: 1.....:....5.:.3. 90,000 
a SNS 120,000 
Grade S:.255. isi.-0 150,000 


Reduction 
Elongation of 
Yield Strength, in2in., Area (min.) 
pst. (min.) per cent per cent 

40,000 24 35 
53,000 Ze 35 
55,000 22 40 
60,000 22 45 
65,000 18 30 
65,000 20 45 
100,000 14 35 
125,000 10 25 





bodies had looked with suspicion on 
welding grades of aluminum-killed 
cast steels. An A.F.A. paper (TRANS- 
actions, A.F.A., 1940) helped dis- 
pel that prejudice. More lately, 
graphitization has concerned some 
users of cast and wrought steels. 

Some consumers asked for speci- 
fication prescription to eliminate 
aluminum-killed cast steels. Project 
29, A.S.T.M.-A.S.M.E. Joint Re- 
search Committee on Effects of 
Temperature in their 1945 report, 
and the paper of Smith, Urban and 
Bolton (presented to the A.S.M.E., 
December, 1945) may be helpful 
toward keeping that burdensome re- 
quirement out of cast steel specifi- 
cations. 

It is believed that more papers in 
the A.F.A. dealing with engineering 
and service characteristics of cast 


steels would be helpful in _prop- 
erly influencing specification-making 
bodies. There have been several 
such within the last three years. The 
1932 A.F.A.-A.S.T.M. Symposium 
was a very useful compilation. To- 
day the Cast Metats HANDBOOK 
of A.F.A. is designed to keep such 
information available in regularly 
revised form. 


Light Alloys Specifications 


Since the Aluminum and Magne- 
sium Division of A.F.A. has existed 
as an entity for only a few years, 
there is little direct history of co- 
ordination of its activities with those 
of specification-making bodies. As 
illustrative of the relationships of 
repairs and of departure from chem!- 
cal specification to mechanical char- 
acteristics, which probably will in- 
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fluence specifications, papers of 
Martin and of Ruppe and Juroff 
are among several recent ones that 
might be cited. (TRANSACTIONS, 
A.F.A., 1942) Consumer representa- 
tives on specification-making bodies 
are influenced only insofar as found- 
ry practices are interpreted in terms 
of effects on the mechanical and 
other service characteristics of the 
castings. 

There are four tentative light 
alloy specifications of the A.S.T.M. 
today, as follows: 

B-26-44-T—S and Castings-Aluminum 
Base Alloy (tentative). 

B-85-44-T—Die Castings-Aluminum 
Base Alloy (tentative). 

B-80-44-T—Sand Castings-Magnesium 
Base Alloy (tentative). 

B-94-44-T—Die Castings - Magnesium 
Base Alloy (tentative). 


Malleable Specifications 


_ In case of malleable iron castings, 
both standard A.S.T.M. specifica- 
tions have been endorsed by the 
A.F.A. and approved as American 
Standard by the A.S.A. This clearly 
indicates coordinated effort, which 
has been in effect for some years. 
The two societies (A.S.T.M. and 
A.F.A.) cooperated in a Joint Sym- 
posium in 1931. The A.S.T.M. mal- 
leable iron specifications are: 
A-47-33—Malleable Iron Castings. 
A-197-39—Cupola Malleable Iron. 
A-220-44-T—Pearlitic Malleable Iron 
Castings (tentative). 
A-227-44-T—-Malleable Iron Flanges, 
Pipe Fittings and Valve Parts (tenta- 
tive). 


Brass and Bronze Specifications 


A.F.A. papers on non-ferrous al- 
loys (other than the light alloys) usu- 
ally dealt more with foundry meth- 
ods than with resultant effects on 
engineering properties. In the 
A.S.T.M. there was no concrete ac- 
tion on copper base alloy specifica- 
tions until 1911. Formulation of the 
specification for 88-10-2 was affected 
at that time. 

This specification was based on 
older specifications used by other 
groups and on considerable research 
data, particularly that- by the U. S. 
Bureau of Standards. While test bar 
gratings were studied, need for con- 
sideration of melting practices led 
research to be directed into that field. 

/nfortunately, the major cause of 
bronze porosity was diagnosed as 
“oxidation.” Although Woyski and 
Bock (Transactions, A.I.M.E.., 
19°2) cast some doubt on that diag- 
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nosis it was not until the paper of 
Bolton and Weigand (TRANSAC- 
TIONS, A.I.M.E., 1929) that “oxida- 
tion” was thoroughly discredited as 
a major factor in the occurence of 
porosity. 

There is little record of early di- 
rect participation by the A.F.A. in 
test bar, specification, and soundness 
of bronze investigations, although 
many A.F.A. members were work- 
ing on these problems under the 
auspices of other societies. Among 
these were Clamer, Wolf, Patch, Ro- 
manoff, St. John, Bolton, Binney, 
Kanter and others. Wolf has been 
A.F.A. representative on B-5 (Cop- 
per Base Alloys) for some years. 

Ingot metal suppliers (specifically 
the Non-ferrous Ingot Metals Insti- 
tute) have been active in and have 
financed a number of researches of 
value. 


More Interest Needed 


The A.F.A. Brass and Bronze Di- 
vision has not been unaware of the 
situation. In relation to other divi- 
sions of the foundry industry, it is 
composed of a number of relatively 
small producers, making an at best 
wide variety of alloys. Relatively 
few men have shown sufficient inter- 
est to work intensively on some of 
the many problems confronting the 
Division. However, A.S.T.M. speci- 
fications were studied carefully and 
several have been endorsed by the 
Association. 

The Cast Metats HaNnpBook 
(3rd ed., Non-Ferrous Alloys Sec- 
tion) has an excellent review of 
A.S.T.M. and other specifications. 
This is accompanied by what the 
writer regards as today’s most com- 
plete and authoritative unit compila- 
tion on engineering properties and 
fields of application. Included are 
data on copper base, aluminum 
base, magnesium base, lead base, tin 
base, zinc base and nickel base alloys. 
When one considers that the revision 
committee consisted of three men 
(St. John, Nass, and Romanoff), the 
intensive individual effort involved 
in the undertaking becomes rapidly 
apparent. 


Cooperation of Societies 


This somewhat sketchy “history” 
of the connections of A.F.A. with 
specifications for metals and alloys 
may be summarized somewhat as fol- 
lows: 

Although the Association is not in 








itself a specification-making group 
for these products, it is vitally con- 
cerned in specification and __ test 
method development and formula- 
tion. It therefore has cooperated 
both formally and informally in this 
field. 

The American Society for Testing 
Materials is recognized by the Asso- 
ciation and by foundry trade asso- 
ciations as the specification-making 
body for the foundry industry. In 
many instances consumer group, fed- 
eral, and individual specifications 
parallel or are derived largely from 
A.S.T.M. specifications. This So- 
ciety is a logical coordination instru- 
ment for both producers and con- 
sumers. Efforts are being made to 
further correlate federal and other 
consumer group specifications with 
those promulgated in A.S.T.M., a 
movement that has the approval of 
the American Foundrymen’s Associa- 
tion because of the many and obvi- 
ous benefits to its membership that 
would result. 

The Association has promoted nu- 
merous developments in castings as 
worthy engineering materials, and 
many improved control procedures. 
Resulting improvements in cast 
products have been recognized in re- 
vised specifications by the A.S.T.M. 
and other groups. In some cases the 
meanings of the improvements, in 
engineering terms, have been made 
evident in the A.F.A. TRANSACTIONS, 
and in symposia with the Society. 
Perhaps even more attention could 
be vouchsafed to this sound type of 
product promotion. 


Committee Representatives 

Considerable as the actual coop- 
erative work has been, still more has 
been accomplished in less direct and 
perhaps equally effective ways. We 
refer to the fact that in A.S.T.M. 
committees, castings representatives 
usually are also active A.F.A. work- 
ers. These men understand the aims 
and needs of the Association, and, as 
“ministers without portfolio,” usually 
are effective in bringing to bear the 
views of the industry upon subjects 
of current interest. 

Recent organization of the Speci- 
fications Study Committtee of the 
Association should promote increased 
coherence in the Association’s efforts 
toward influencing specification for- 
mulation. The subject is a broad, an 
intricate and an involved one. Its 
prosecution demands experience, 
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study and thorough knowledge of 
engineering requirements as well as 
of appropriate foundry methods and 
controls. 

Specifications control the quality 
of foundry products, which means 
that they directly influence all found- 


ry methods. Further than that, they 
set the limitations for castings usage. 
Therefore the industry is affected in 
both its manufacturing and in its 
selling by the work of the specifica- 
tion makers; who must, accordingly, 
consider such aspects. 


“JANE” REININGA 
Retires After Long Service In A.F.A. 


JENNIE REININGA, Assistant Treas- 
urer of A.F.A, at the National Head- 
quarters, Office in Chicago, retired 
from active service on March 15 
after 30 years as a Staff member. 
Joining the Staff the time C. E. Hoyt 
first was elected Secretary and Man- 
ager of Exhibits, she served suc- 
cessively as stenographer and book- 
keeper, and later as Office Man- 
ager, and was appointed Assistant 
Treasurer in 1941. 

Actually, Jennie Reininga’s affiia- 
tion with Association affairs extends 
back as far as 1911, for she was on 
the staff of the former Machine Ex- 
hibition Co. between that year and 
1916. The Machine Exhibition Co. 
was organized to stage annual ex- 
hibits of foundry equipment,. under 
the managership of C. E. Hoyt, and 
functioned until the American 
Foundrymen’s Association took over 
the staging of the annual Foundry 
Shows, in 1916. 

When Jane, as she came to be 
known to many members and to 
every Board of Directors for the past 
30 years, first became an A.F.A. staff 
member, the National Office con- 
sisted of Secretary Hoyt, one stenog- 
rapher and one bookkeeper (Jane). 
The membership then stood at less 
than 1,000; and formation of the 
first Chapter still was 18 years away. 
A major activity of the Association 
was the staging of the annual ex- 
hibit (now biennial) of equipment 
‘and supplies for foundry use. 


Contributed Natural Talents 

To the work of handling the 
myriad office details connected with 
the staging of national exhibits an- 
nually, Jane Reininga brought a re- 
markable memory for names, a 
unique capacity for organization, 
and boundless energy and enthusi- 
asm. Through all the years that fol- 
lowed, she became known for her 
efficiency and unfailing loyalty to the 
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Association, and was held largely re- 
sponsible for the smooth running of 
many phases of 29 annual meetings. 
Long responsible for the society’s 
membership work, Jane’s ability and 
willingness to take on more burdens 
seemed never to have limits. Her 
sense of business management, had 
she cared to publicize those talents, 
would long ago have won her na- 
tional recognition among organiza- 
tions of successful business women. 
At annual meetings of the Associa- 
tion it came to be a sort of tradition 
that, when a visitor needed informa- 
tion, he was told to “See Jane.” 
Upon the establishments of A.F.A. 
chapters in 1934, one of Jane’s re- 
sponsibilities became the servicing 
of the Secretary and Treasurer of 
each new local group . . . keeping 
accounts straight, recording and 
changing membership records so as 


to make the work of the chapter 
officers much easier, checking up on 
any delinquencies in dues payments, 
with a constantly and rapidly grow- 
ing membership. The advent of 33 
chapters and 8,000 members, each 
with his own problems and demands, 
necessarily doubled and tripled the 
responsibilities which evolved upon 
the Assistant Treasurer, and un- 
doubtedly contributed to her decision 
to retire before completing, as she 
had long desired, the 50th anniver- 
sary year of the Association. 

In accepting her resignation, the 
Executive Committee of the Board, 
at a meeting held in Chicago, March 
12, voted Jane Reininga the thanks 
of the Association for a job “well 
done,” and invited her to attend the 
50th Anniversary Convention and 
Exhibit, in Cleveland, May 6-10, as 
a guest of the Association. 

At a luncheon given by the Staff 
in Jane’s honor, at the La Salle 
Hotel, Chicago, March 15, she was 
presented with a _ beautiful lapel 
watch as a token of the esteem of 
every Staff member. In accepting 
the gift, Jane declared that “For the 
next six months I am going to do 
absolutely nothing . . . and for the 
first time, really enjoy doing it!” 

(Ep.—For those of the many foundry 
friends of Jennie Reininga who may de- 
sire to drop her a line of remembrance, 


her home address is 304 North Grove 
Ave., Oak Park, IIl.) 


When Jennie Reininga, Assistant Treasurer of A.F.A. at Chicago, retired 

from active service on March 15 after 30 years a Staff member, the entire 

National Office staff tendered her a testimonial luncheon at the La Salle 

Hotel. Here Laverne Lahn, who learned the in’s and out’s of membership 

work under Jane’s teaching, presents Jane with a lapel watch as a token of 
Staff esteem and remembrance. 
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® Although the fundamental in- 

formation on die casting herein 
presented will be of specific interest 
to the producer and the consumer 
of die castings, it should be of 
general interest to everybody in the 
foundry industry. 








Committee on Die Castings 
Aluminum and Magnesium 
Division, A.F.A. 


THE THREE MAIN require- 
ments for the commercial produc- 
tion of die castings are as follows: 

1. A properly designed metal die 
to produce the desired part econom- 
ically ; 

2. A machine with a means of 
injecting metal into the die at the 
proper speed and pressure and 
which will hold the die components 
in alignment under operating condi- 
tions; and 

3. An alloy which has the proper 
characteristics for casting and which 
will give the desired physical prop- 
erties to the casting. 

Die Casting Dies 

The design and construction 
of the die casting die is extremely 
important to the success of the sat- 
isfactory commercial production of 
die castings. The dies for die cast- 
ing aluminum are made from alloy 
steels nominally consisting of 5 per 
cent chromium, 1 per cent molyb- 
denum, and 0.4 per cent carbon. 
This steel is heat treated after 
machining and will be satisfactory 
for making 50,000 to 500,000 cast- 
ings or more, depending on the size, 
shape, etc., of the casting. 

Heat Treatment of Dies. The dies 
are heat treated by placing the 
blocks comprising the die in a heat 
treating box with a few pieces of 
charcoal, or by imbedding the 
blocks in cast-iron chips. In either 
cause, the box is covered, the joint 
sealed to exclude air, and the con- 


APRIL, 1946 





tainer and contents placed in 
a muffle furnace where they are 
heated at a rate of about 100° F. per 
hour until a temperature of 1200° F. 
is attained. They are held for two 
hours at 1200° F. to equalize the 
temperature of the box and con- 
tents before increasing the temper- 
ature at the same heating rate to 
1600° F., at which temperature they 
are held for an additional two hours. 
The temperature is increased at the 
same heating rate to 1800-1850° F., 
at which temperature the dies are 
held for one hour per inch of thick- 
ness plus one hour. 

The die blocks are removed 
as quickly as possible from the con- 
tainer and allowed to cool in still 
air to about 300-500°F., so as to 
minimize distortion. They are then 
tempered at 1050° F., for six hours 
per inch of thickness, removed from 
the furnace and cooled in air. Hard- 
ness should be between 416 and 460 
Brinell (444 desired) with a 3000- 
kg. load. Although little scaling 
takes place, that which occurs can 
be removed by descaling process. 

It is the practice of some die 
casting plants to produce a limited 
number of sample castings from a 
die before heat treatment, but most 
plants discourage this practice be- 
caure, in the running of sample cast- 
ings, the slides and cores are apt to 
gall, and the alloy cast may “solder” 
(alloy) to the soft die walls. Heat 
checking of the die also is acceler- 
ated by this practice. 

The die steel can be _ nitrided 
after heat treatment to produce a 





This paper will be presented and dis- 
cussed at an Aluminum and Magnesium 
Session of the Fiftieth Annual Meeting, 
American Foundrymen’s Association, at 
Cleveland, May 6-10, 1946. Oral and 
written discussion is solicited. 


harder surface by treating at 950- 
1050° F. in a closed container with 
dried ammonia gas. 

The die itself consists of two 
parts, namely, a cover die and an 
ejector die, which define the sur- 
faces of the desired part. The ad- 
dition of an ejector plate and ejec- 
tor pins behind the ejector die pro- 
vides a means for removing the 
casting from the die. Such a die is 
shown in Figs. 1 to 4. 

Interior openings are formed 
in die castings, as in sand castings, 
by the use of cores, and reduction 
of machining cost thus is obtainable 
as might be expected. Since any 
but parallel cores would interfere 
with the removal of the casting from 
the die, cores must be provided with 
means for removal from the cast- 
ing before they interfere with either 
the opening of the machine or the 
ejection of the casting. 


Casting Ejection Mechanism 


A die casting is designed to stick 
to the ejector die and is re- 
moved with the aid of pins (called 
ejector pins) which are held by the 
ejector plate. The plate can be 
moved by a rack and pinion, which 
can be operated manually, hy- 
draulically, or by means of a link- 
age to a part of the casting machine. 
Direct connection to hydraulic cyl- 
inders also is used, as are various 
cam arrangements. 

Ejection can also be accom- 
plished by means of a bar on the 
casting machine, which stops the 
ejector plate as the die opens and 
so receives its name “bump ejec- 
tion.” A more recent method in- 
volves the use of tapered blocks in 
which die cavities are cut. When 
these tapered blocks are moved for- 
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ward by ejectors, they carry the 
casting with them and open up in 
proportion to the taper. By this 


method some external undercuts can — 


be cast direct, and the undercut will 
clear the die as it opens so that the 
casting can be removed. 


The ejector plate usually con- 
tains several large pins, ground 
so as to be flush with the face of 
the die when the ejector pins are 
in the casting position. When the 
die is closed, these so-called “sur- 
face pins” enable the ejector pins to 
retract without being bent or broken 
by contact with the cover die, and 
remain always in position to eject. 

Special properties which are 
not characteristic of the cast alloy 
frequently are required at certain 
points in a casting. Under such re- 
quirements the die and the part to 
be die cast are designed so that 
previously fabricated parts (termed 
inserts) having the desired proper- 
ties are anchored in the casting by 
the cast metal (Fig. 5). Inserts pro- 
vide greater wear resistance, 
strength, hardness, conductivity, 
bearing, magnetic and spring prop- 
erties, and simplify design by join- 
ing several castings into a unit when 
coring and undercuts make such de- 
vices necessary. 

These inserts are usually keyed, 
knurled, or undercut in such 
a way that they will not turn or 
pull out of the casting, but can be 
designed so that some relative mo- 
tion between the insert and the cast- 
ing will take place. They may be 
metallic or non-metallic, iron, steel, 
brass, bronze, graphited bronze (oil- 
less bearing), phenolic and other 
type resins, and even wooden in- 
serts have been used. Inserts may 
be produced as screw machine 
products, stampings, forgings, etc. 

Dies designed for one impression 
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only are called single dies; if for 
more than one impression of the 
same part, they are called multiple 
dies, which may yield, in some cases, 
as many as forty impressions. Dies 
can give impressions of different 
parts, so that all the castings required 
for one assembly may be made in one 
shot. Such dies are called combina- 
tion dies, which can be made so that 
some of the impression blocks can 
be replaced by others. The latter 
are referred to as interchangeable 
dies. 

Holding dies, made by machin- 
ing cavities in the large die 
blocks into which’ standard small 
dies for various parts can be in- 
serted, are a variation of the inter- 
changeable die and are known as 
unit dies. Holding dies will hold 
six unit dies at one time, and each 
of which, depending on the size of 
the casting to be made, may yield 
impressions for several parts. 

The unit die method has made 
it possible to produce small parts 
economically by dividing among six 
dies the labor required to make each 
shot. Obviously, the same alloy 
should be specified for the parts to 
be run simultaneously. Where di- 
mensions must be held to the lowest 
possible tolerances, single dies must 
be used. 


Die Casting Machines 

The die casting machine can be 
considered as consisting of two 
major parts, namely, one to hold 
the die, and the other to hold and/ 
or inject metal into the die cavity. 
Basically, the die supporting part of 
the machine is the same, regardless 
of the method used for metal in- 
jection. It consists of a rigid frame 
and a means for closing the die, 
locking it under pressure, and later 
opening it to allow the casting to 
be removed. The schematic draw- 


Fig. 1 (left)—Cover and ejector die 

blocks. Fig. 2 (right)—Ejector die 

block mounted on die base with 

ejector pin plate assembled and 
cover die block. 


ing of a die casting machine shown 
in Fig. 6 is self-explanatory. 

Machine Frame. The frame of 
the machine must be rigid enough 
to support without deflection the 
weight of dies which may be placed 
on it. It must be adequately mas- 
sive so that the pressure exerted on 
the injected metal does not stretch 
the structural bars and allow the die 
to open during the “shot.” This 
condition would not only make it 
difficult to maintain the dimen- 
sions of the casting across the die 
opening, also, because of the loss of 
pressure on the metal, would lead 
to decreased density of the casting. 
The liquid metal which would be 
sprayed from the die in such a case 
would be dangerous not only to the 
operator of the machine but to 
others in the vicinity. 

Although machines may be op- 
erated both vertically and_hori- 
zontally, most modern machines 
are built for operation in a hori- 
zontal position. This feature makes 
it easier to change dies. 

Die Actuating Mechanism. The 
devices for opening and closing the 


‘die are usually hydraulic cylinders 


directly acting on the movable plate, 
or in combination with a mechan- 
ical linkage or toggle. The pres- 
sures required to hold the die to- 
gether are 600 tons in many cases, 
and probably sometimes more. 
There are two methods of inject- 
ing metal in general use. They are 
the “gooseneck” method and ihe 
“cold chamber” method. 
“Gooseneck” Method. The older 
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or ‘“‘gooseneck” method involves 
metal injection by the application of 
air directly on the surface of the 
liquid metal in a container called a 
“gooseneck.” The “gooseneck” is 
supported in the molten bath and 
is refilled after each shot by dipping 
the nozzle under the surface of the 
bath. 

The steps in the casting cycle 
using the gooseneck machines are 
as follows: 

1. Close the die, then raise the 
gooseneck from the “at rest” po- 
sition in the bath to the “casting” 
position, with the gooseneck nozzle 
held firmly in the bushing at the 
pouring gate. 


2. Make shot by applying air 
pressure on the top of the metal in 
the gooseneck, forcing liquid metal 
through the gate into the cavity. 

3. Maintain this pressure until 
the casting has solidified. 

4. Lower the gooseneck to start- 
ing position. 

5. Open the die and eject the 
casting by moving the ejector pins 
forward. 

The process is repeated after re- 
tracting the ejector pins. A simple 
sketch of the “gooseneck” is shown 
in Figs. 7 and 8. 

Objections to Gooseneck 
Machines. This type of die casting 
machine has _ several objections 








Fig. 4—Die mounted on machine. 








which have resulted in constantly 
diminishing use. Since the goose- 
neck and metal pot are made from 
cast iron and the gooseneck moves 
up and down in the bath at each 
shot, the molten aluminum alloy 
dissolves iron from these parts and 
it becomes almost impossible to con- 
trol the iron content in the casting. 
The iron content by specification is 
usually allowed to rise to 2 per cent 
in castings made by this process, 
which does not give the best prop- 
erties to the metal. 

It has not proved practical to use 
air pressures over 500 to 700 psi. in 
this process, and the castings are 
not as dense as those made by the 
newer “cold chamber” process with 
its higher pressures. 

The gooseneck machine is also 
more dangerous to operate than the 
cold chamber machine, because the 
metal may squirt out between the 
nozzle and the die. The metal, as 
it enters the pouring gate, is sprayed 
into the cavity and these oxide-cov- 
ered sprayed particles trap air from 
the gooseneck, nozzle, gate and the 
die cavity in the casting. 

“Cold Chamber” Method. The 
“cold chamber” method is now the 
process in most general use. In this 
method, a piston operated by a hy- 
draulic cylinder applies pressure on 
the metal in a chamber which is 
charged by hand ladling. This 
mechanism is used both vertically 
and_ horizontally, although most 
machines use the horizontal type. 

The steps in the cold chamber 
casting cycle are as follows: 

1. Close the die. 

2. A ladle of the proper size, 
which will furnish just enough metal 
to fill the cavity, gates and over- 
flows, and leave a plug in the 
chamber about 34 in. to 1 in. thick 
is used to ladle metal from the 
holding pot to the chamber. 

3. The piston is moved forward 
by the hydraulic cylinder, with the 
speed controlled by a valve set to 
fit the conditions, and forces the 
metal in the chamber through the 
gate into the die. 

4. When the metal has solidified, 
the die is opened, and since the pres- 
sure is still being exerted by the hy- 
draulic cylinder, the plunger pushes 
out the slug remaining in the | 
chamber and is then withdrawn to 
its starting point. Cores are with- 
drawn and the casting ejected. 

Objections to Cold Chamber 
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Fig. 5—BElectrical motor housing 
showing inserts. 


Machines. The objection to the 
horizontal cold chamber is that the 
shot sleeve is only partially filled 
with metal, which starts to solidify 
along the walls of the sleeve as soon 
as it is poured. The advancing 
plunger gathers up liquid and solid- 
ified metal, and the air above it, and 
forces them all into the die. Prac- 
tical considerations, such as speed 
of operation, have caused the hori- 
zontal chamber to be favored over 
the vertical. The vertical sleeve does 
not have the objections just cited, 
but the plunger tends to stick and 
the process is slower. 


Advantages of Cold Chamber 
Method. Since the hot metal is in 
contact with the walls of this cyl- 
inder for only a short time and is 
ladled out of a pot which can be 
coated or enameled to prevent iron 
pick up, the iron content of the cast- 
ing alloy can be controlled to a 
much lower figure than. in the 
gooseneck machine. Iron contam- 
ination can, if necessary, be kept at 
0.8 per cent or below. Castings 
made from alloy of low iron con- 
tent solder to the die in many cases, 
and for this reason most specifica- 
tions allow 1.3 per cent Fe, which 
causes only a slight reduction in 
physical properties of the finished 
casting produced. 


Injection plunger speeds may 


vary from 250 in. per sec. to 5 in. 
106 


per sec. At the higher figure, the 
metal is sprayed into the die, while 
at lower speeds the metal feed 
changes to a flowing stream. Larger 
pouring gates are required for slow 
plunger speeds. The slower speeds 
can be used only for heavy-walled 
castings. 


Volume of Metal 

In other words, the volume of 
metal entering the die per unit of 
time, determined by the gate cross- 
section and the pressure on the 
metal, is the deciding factor. How- 
ever, it frequently is impossible in 
thin-walled castings to use a gate 
sufficiently large to fill the cavity 
properly at low speeds if the gate 
must feed into too thin a section. 

The pressures involved in this 
method vary from 2500 psi. on the 
metal to as high as 100,000 psi., al- 
though most work is done somewhat 
below 20,000. Denser and stronger 
castings can be produced by the 
cold chamber method than can be 
produced on the gooseneck machine. 

A die casting alloy should have 
a short freezing range to minimize 
cracking of the casting in the die 
during solidification. It should have 
a composition low in contaminating 
residual impurities, and of course 
should be gas free and dross free. In 
order to achieve these purposes, it 


is necessary to start with metal of the 


desired purity, and then control the 
process so that the metal in the fin- 
ished product is essentially un- 
changed. 

Most die casting concerns now 
purchase their metal already al- 
loyed. However, all incoming metal 
should be carefully analyzed to make 
certain that it meets the specifica- 
tions under which it was purchased. 

Whenever the hourly require- 
ments for molten alloy are high— 
for example, 1000 Ib. per hr., melt- 
ing can best be accomplished in re- 
fractory-lined reverberatory type fur- 
naces. 
fired by gas or oil, in special cases 
coal has been used as a fuel. No 
iron is picked up by the molten 
metal. The large surface of this 
type furnace aids in securing con- 
tact between the molten metal and 
the flux, and makes drossing more 
complete. The movement of the 
metal through the furnace is slow, 
so that any high iron or manganese 
compounds present will be depos- 
ited as a sludge in the bottom of the 





Although they usually are. 


































furnace and later drawn oi, 

The metal drawn out of the r- 
verberatory usually is delivered in 
pre-heated bull ladles directly to the 
pots at the casting machines. [If 
molten metal is delivered in this 
fashion, the temperature control of 
the metal in the pots can be main- 
tained within closer limits than if 
ingots or solid scrap are added di- 
rectly to the pots. 

If the demands of the casting 
room are too low to justify the use 
of a reverberatory furnace, other 
methods of melting can be substi- 
tuted. These range from horizontal 
cylindrical furnaces holding _per- 
haps 1500 lIb., through tilting fur- 
naces holding 500 Ib., to melting 
furnaces placed at each machine, 
where the metal is melted and 
ladled into the holding pot at the 
machine as required. 


Metal Temperature Control 


Both the melting furnace and the 
holding furnace should be tempera- 
ture controlled to avoid overheating 
of the metal and to maintain the 
temperature found by experiment 
to produce the best castings. Auto- 
matic control has been found su- 
perior to manual control of tempera- 
tures. 

The holding furnaces usually are 
gas-fired, designed to allow holding 
250 to 300 lb. of molten aluminum 
at the machine. Either cast iron 
pots (which can be coated with 
enamel or other materials to reduce 
the iron pick-up) or refractory pots 
are employed, the latter being more 
brittle than the cast iron but not 
soluble in the aluminum alloy. 

In the die casting industry, gates 
and sprues represent a considerable 
percentage of the weight of an un- 
trimmed casting. Such scrap, plus 
reject castings, represents 50 to 795 
per cent of the metal melted. 

Reverberatories are operated by 
charging as much metal into the 
melting chamber as will sink into 
the bath and by repeating this pro- 
cess as soon as a charge has melted, 
until the furnace is full. Usually a 
ratio of two or three parts of gates 
and other scrap is melted with one 
part of ingots in each charge. 

A sample for analysis is taken and 
is analyzed by spectrograph, a com- 
plete analysis of a heat being made 
in 20 to 30 minutes. During this 
period, if much dross-is on the sur- 
face, it is fluxed with mixtures of © 
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CLOSING MECHANISM 


CLOSING 
CYLINDER 










Fig. 6—Schematic drawing of die casting machine. 


salts such as sodium fluoride, potas- 
sium fluoride, sodium chloride, etc., 
which can be mixed in the plant or 
purchased as a proprietary flux. The 
dross should be cooled as quickly as 
possible to prevent oxidization of the 
contained aluminum, which usually 
is sold to a secondary aluminum 
dealer for recovery. 


Metal Analysis Control 


When the analysis has been re- 
ceived, metal composition is cor- 
rected and the metal taken by bull 
ladles to fill holding pots as needed. 
As much as 4000 Ib. can be taken 
from a reverberatory holding 7000 
to 8000 Ib. before recharging. In 
the meantime, if metal demand is 
great, other reverberatories are run 
in overlapping cycles. 

A reverberatory can be continu- 
ously charged at one end and dis- 
charged at the other, but control of 
the metal analysis is less exact with 
the batch method of melting. 

Inasmuch as most foundries use 
more than one alloy, it is desirable 
to analyze the holding pots regularly 
to avoid mixing of alloys. The high 
magnesium type alloys usually are 
melted in small melting furnaces, as 
are alloys of high purity where the 
quantities desired are low. It is al- 
so desirable to flux or skim the hold- 
ing pots several times a day to re- 
move the dross, which may cause 
machining difficulties in castings. 

Aluminum Base Alloy Properties. 
The outstanding characteristics of 
aluriinum die castings are: 

| Low specific gravity. 

2 Corrosion resistance. 

5 Retention of luster for longer 
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periods of time after polishing. 

4. Freedom from _ dimensional 
changes. 

5. Retention of properties at sub- 
normal temperatures. 

6. High thermal and electrical 
conductivity. 

This combination of properties 
has resulted in wide use of alum- 
inum die castings. The average spe- 
cific gravity of aluminum die cast- 
ings is 2.80, as compared with 1.80 
for magnesium base alloys. For many 
applications, especially small parts, 
this weight differential is negligible. 

The ability of a part to take and 
hold a polished luster is most im- 
portant, and advantage is taken of 
this property in the finishing of 
many die castings. 

Aluminum die castings have ex- 
cellent corrosion resiste ce in the as- 
cast state. When it is desired to in- 
crease resistance to attack by cor- 
rosive media, the anodizing treat- 
ment may be resorted to, since it 
greatly enhances corrosive resist- 
ance. 

Aluminum is one material cap- 
able of withstanding extremely low 
temperatures without affecting orig- 
inal ductility. For this reason, 
aluminum die castings have found 
extensive use in aircraft refrigera- 
tion and similar applications where 
temperatures of —60° F. or lower 
are encountered. 

Many aluminum alloys have been 
used for die castings, but most die 
casters now use three main types, 
as shown in Table 1. 

Silicon-Aluminum Type Alloys. 
Alcoa alloy 360 is a high strength 
alloy which probably will replace 
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Alcoa 13 (ASTM S9). The former 
does not show the segregations of 
primary silicon in the center of 
heavy sections when cast on certain 
type casting machines. These segre- 
gations, known as eutectic chill 
flakes, are frequently found in cast- 
ings of the 12 per cent silicon alloy. 
Either of these alloys is used when 
a fluid alloy is required to fill com- 
plicated and thin-walled shapes, 
where good corrosion resistance is 
required. 


Difficult to Cast 


A special grade of the 12 per cent 
silicon alloy (Alcoa 13x), contain- 
ing a maximum of 0.8 per cent iron, 
is somewhat more difficult to cast 
than the standard Alcoa 13 
(ASTM S9), but produces castings 
with higher ductility, shock resistance 
and corrosion resistance. . 


Copper-Silicon Type Alloy. This 
alloy is an outgrowth of World War 
II. It is based on the use of air- 
craft scrap, most of which has a 4 
per cent copper content. By elim- 
inating most of the magnesium in 
the scrap and adding up to 9.5 per 
cent silicon, an aluminum alloy is 
obtained which has been found 
quite satisfactory as a die casting 
alloy. It possesses good casting 
characteristics and has_ excellent 
physical properties. 

This alloy was used almost ex- 
clusively for aluminum ammunition, 
component castings and other uses, 
to’ such an extent that it can be 
considered a general purpose alumi- 
num die-casting alloy. In _ the 
author’s opinion, this alloy may be- 
come the general die casting alloy 
for post-war use, because of low cost. 


Magnesium-Aluminum Type Alloy. 
The ASTM G2 alloy is the best 
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alloy where high impact resistance, 
high ductility and optimum corrosion 
resistance are desired. It takes and 
retains a beautiful luster when 
polished, and has optimum machin- 
ability properties. However, it is 
more difficult to cast than the silicon 
type. 
_ Special properties undoubtedly 
can be obtained by casting other 
alloys than those listed in Table 1. 
However, in an effort to prevent 
contamination, every foundry en- 
deavors to’ standardize on those al- 
loys which, in the main, will be 
satisfactory for most of the castings 
required. Any castable alloy can be 
die cast by setting up separate melt- 
ing pots, etc., but this should be 
avoided whenever possible. 

Some special die castings have 
been produced which can be both 
solution treated and precipitation 
hardened, although die castings as 
a class cannot be given a solution 
heat treatment because they will 
blister. However, a low-tempera- 
ture aging will result in enhanced 
properties if the alloy is normally 
improved by complete heat treat- 
ment. 

Since die castings are made in 
steel dies, it is obvious that the shape 
of the casting must be such that it 
can be withdrawn readily from the 
die. This is accomplished by con- 
structing the die without undercuts 
(except as noted below), and with 
proper tapers on all surfaces. 

Tapers. All external surfaces 
should be designed with a continu- 
ous taper, maximum at the parting 
line of the die. It should be as large 
as possible, with a minimum allow- 
able taper of 0.010 in. per in., ex- 
cept for small depths where, if re- 
quired, straight sides can be cast. 
The minimum taper that should be 
designed for cores is 0.015 in. per 
in., and the largest dimension must 
be at the base of the core. The 
reason for the larger draft allow- 
ance on internal surfaces is readily 
understood when the large thermal 
contraction of aluminum and its al- 
loys is considered. 

Undercuts. Internal undercuts 
can be cast only by the use of col- 
lapsible cores. Such undercuts slow 
the casting cycle, cannot be con- 
trolled as accurately as can sections 
of solid steel, and add to die cost. 

External undercuts are produced 
by loose pieces in the die, which are 
ejected with the casting and must 
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be removed and replaced in the die 
for another shot by the use of 
slides, or by “angular ejection.” The 
use of these methods may lead to 


excessive “flash” on the casting 
which must be removed, and may 
result in reduction of dimension ac- 
curacy, higher die cost, and slower 
speed of production. 


Redesigning 

Therefore, before planning to cast 
undercuts, it is always wise to con- 
sider redesigning the part so that it 
will accomplish its purpose as a 
simpler casting. However, in many 
cases, undercuts should be used and 
will show savings. 

Cores. Cores should be designed 
to provide the highest possible ratio 
of diameter or thickness to length. 
Long, thin cores should be avoided, 
as they have a tendency to burn out 
and bend or break, thus increasing 
die maintenance. Through cores, 
with both ends supported, should 
be used for small holes wherever 
possible. Interlocking cores may in- 
crease die maintenance costs 
through breakage. 

Parts should not be designed with 
openings completely through the 
casting, unless required. The flash 





that will appear around the opening 
at the far end will require an extra 
cleaning operation. Where possibic, 
cores should be used to maintain 
uniform section thickness and for 
reduction of weight. They should 
also be used wherever openings are 
to be drilled or tapped, since the 
density of metal is greater in heavy 
sections around cores than in un- 
cored heavy bosses, where shrinkage 
voids tend to appear. 

Cores can be used to produce 
openings of shapes that would be 
difficult if not impossible to 
machine. Very small openings are 
not cored, since the cores would re- 
quire frequent replacement, and 
such openings usually can be drilled 
more economically. No opening less 
than 3/32 in. diameter should be 
cast, and the length of the core 
should not exceed four times the 
diameter. Cores of ¥% in-1 in. di- 
ameter may have an unsupported 
length of six to eight times the di- 
ameter of the opening. 

Bosses. Bosses are frequently pro- 
vided on die castings and should be 
cored to provide metal of sufficient 
density for tapping. Outside threads 
should not be used on bosses, but 
where outside threads are required, 


Table 1 


CoMPOSITION AND PHySICAL PROPERTIES OF ALUMINUM 
Drrz Castine ALLoys 





Uw Ie) aca amare 
Copper- 
Silicon- Magnesium- 
—Silicon-Aluminum— Aluminum Aluminum 
Designation 
I noi cca ht creeciesey cadsecoientess s9 — SC6 G2 
RE ale ees ei pene een eens 13 360 A380 218 
Composition (per cent)? 
Ss cdcarsegtaserecistabiarminnsbnrencenesiece 0.6 0.6 3.0—4.0 0.2 
MID ooo c ba sear cekessccdcassencstdosnccese cease 11.0-13.0 9.0-10.0 75-95 0.3 
te hae ate cats acgonspedoer’ 1.3 iss 1.3 1.8 
II as cicsinbtsenieronsansssdroniievestes 0.1 0.4-—0.6 0.1 7.5-8.5 
PEGMBAMESEC. ...0.....0...2000cerrerorseeresvoeees 0.3 0.3 0.5 0.3 
ES ONS Si une arte MORTOE etre 0.5 0.5 0.6 0.1 
I See Sh ie So Gt oaventes 0.5 0.5 " 0.5 0.1 
NS ore OE cca Socaesviansiecasbaueisebisee 0.1 0.1 0.3 0.1 
Total other impurities.................... 0.2 0.2 0.5 0.2 
Properties* 
Tensile strength, psi..................0.. 40,000 42,000 41,000 42,000 
Yield strength, psi.(0.2 percentset) 18,000 23,000 23,000 23,000 
Elongation, per cent in 2-in............ 2.0 2.0—4.0 3.0 5.0 
Charpy impact, ft. Ib.”.................... 2.0 2.0—5.0 $5 10.0 
REINS GIGUEET. 2 -.52500.00.cccesceoseesess 2.66 2.68 2.76 2.53 
WOM TASCA, IM......-.22. 5000s s0eresesees 0.096 0.097 0.099 0.091 
1065 1110 1090 1160 


Melting point, ° F..............0..cessssees 





1 All percentages are maximum unless a range is shown. : 
3 Typical pats sa properties on die cast aluminum test bars. These properties do not exactly represen! 


the properties of castings but are used as a guide for engineers in design. 


8 Impact determined on 4-in. x ¥4-in. bars. 
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Fig. 7—Aluminum gooseneck machine in open position. 


an insert of some other material 
should be used. Speed nuts should 
be employed if possible. 

Section Thickness. A_ casting 
must have a minimum thickness of 
0.060 in. to cast well in small areas, 
and as much as 0.090 in. or more on 
long, flat sections. The usual re- 
quirement is that the thickness be 
one-thousandth of the area cast. 
Section thickness should be as uni- 
form as possible, and where changes 
in section occur they should be made 
as gradual as possible by means of 
fillets. Fillets should be used at all 
changes of section and should be as 
large as practicable. 

Too great a section thickness 
should be avoided because, the 
thicker the section, the greater the 
tendency toward porosity. Contrari- 
wise, the thinner the section, within 
the limits of casting practice, the 
less the porosity. 

In order to avoid heavy sections, 
ribs are used to provide greater 
strength and stiffness than would be 
afforded by a flat, thin section. 
Shadow marks on the flat side over 
a rib may be avoided if the thick- 
ness of the section is great enough, 
perhaps 0.100 in. or if the rib 
width is kept below 70-80 per cent 
of the section thickness. 


Threads. Threads are not ordi- 
narily cast on aluminum die cast- 
ings. However, external threads 
have been cast by the angular ejec- 
tion method on millions of shell 
parts during the war—with a coarse 
pitch of about 12 threads per inch. 
Internal threads usually are made 
by drilling and tapping a cored 
hole. Cut external threads are not 
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used in aluminum since they are 
stress raisers and therefore not de- 
sirable. 

Tolerances. The basic advantage 
of die castings over other aluminum 
castings is that a die casting is cast 
to the finished size in most cases, 
with little machining required in 
other cases. The surface is smooth, 
and openings of any shape can be 
cast to precise dimensions and to 
exact spacing. 

The dimensional variation be- 
tween castings from the same die is 
low. For example, tolerances on 
those parts of a casting made in the 
solid die (exclusive of dimensions 
across the parting line, or across 
lines where slides join the die) are 
only 0.0015 in. per in., with a mini- 
mum tolerance of 0.003 in., al- 
though the required tolerance across 
the parting line is greater. 

Where machining to close toler- 
ances is necessary, a_ stabilizing 


treatment may be given the cast- 
ings. This consists in heating the 
castings to 450° F., and holding at 
this temperature for two to five 
hours. The casting and solidifica- 
tion strains are relieved, and prac- 
tically no further change in di- 
mensions will be experienced. 

Since a die casting is made from 
rapidly chilled metal, the grain size 
is small and physical properties of 
test bars as die cast are higher than 
test bars from the same alloy as-cast 
in sand or gravity permanent molds. 

Size of Die Castings. At present, 
aluminum die castings do not usu- 
ally exceed 15 lb. in weight, al- 
though there is no practical reason 
why castings considerably larger 
could not be made if required. How- 
ever, the dies would be much more 
expensive, and larger machines 
might be required than those now 
in general use. 

Trimming Die Castings 

When a die casting comes from 
the machine, it consists of the cast- 
ing or group of castings connected 
by gates to the sprue and _ sur- 
rounded by overflows, flash and 
ejector pin pads. These must be re- 
moved before the casting is used. 
Unless the gate is very heavy, or the 
casting quite fragile, the gate is 
broken off before removing other 
excess metal. When the gate can- 
not be broken off, it is either sawed 
or cut off in a chopper. 

Whenever possible, the balance of 
the group is placed in a trimming 
press, operated either by foot or 
mechanically, and all excess metal 
around the parting line is removed 
simultaneously. Sometimes it is 
necessary to separate the castings 


Fig. 8—Aluminum gooseneck machine in closing position ready to make shot. 







GOOSENECK IN SHOOTING 
POSITION 





made at one time and to trim them 
individually. Hand filing is avoided, 
except in cases where trimming 
either cannot be done or can be 
done only incompletely. Small lots 
are usually hand filed. Some sur- 
faces require grinding on disc grind- 
ers or sanding belts. 


Inspection 

Before using aluminum die cast- 
ings, and in the process of casting, 
various means of inspection are em- 
ployed, depending on the end use of 
the part. The only way of non-de- 
structively checking the internal con- 
dition of the casting is by means of 
x-ray, either on film or by fluoro- 
scopic screen. 


Process Inspection. Die casting 
producers utilize their radiographic 
equipment during the initial stages 
of production in order to correct 
gating, venting, overflows, etc., un- 
til the die is producing acceptable 
quality castings. By means of reg- 
ular checking, quality is maintained. 
The castings may also be subjected 
to percentage checks up to 100 per 
cent, if the application requires it. 

Fluoroscopic inspection is less ex- 
pensive than film radiography, but 
is less sensitive, in the author’s 
opinion, since it is only capable of 
detecting defects three to five times 
as large as can be detected by film 
radiography. In all cases, the end 
use of the casting determines the 
extent of inspection required. 

End Use Tests. Castings are de- 
signed for use where definite me- 
chanical properties are required. 
Tests subjecting castings to loads 
equal to, or greater than, service re- 
quirements are applied, insuring 
satisfactory performance. 

Castings frequently are required 
for pressure applications. In such 
cases, they are pressure tested by 
applying gas or hydraulic pressure 
on specific sections. 


Aluminum Die Casting Applications 

The applications of aluminum 
die castings extend to practically all 
industries. A few examples of their 
use by industry follow: 

Household Utilities. Vacuum 
sweepers, washing machines, ironers, 
refrigerators, food mixing devices, 
cooking utensils, waffle molds. 

Electrical Industry. Motor hous- 
ings, motor end shields, generator 
housings, instrument cases and 
frames, telephone, radio, radar and 
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Fig. 9—Sectional diagram showing the die, cold chamber, and horizontal 
ram or plunger (in charging position) of a modern cold chamber type of dic 
casting machine. 


television parts, phonograph parts 
and record changers. 
Optical Industry. Cameras, pro- 
jectors, binoculars, rusicroscopes. 
Aircraft. Various starter motor 
parts, conduit boxes, airscoop, car- 
buretors, hardware. 


shoes and hydraulic brake parts. 


Marine Industry. 
Portable Tools. 


Die Cast Surfaces 


Surface as Cast. <A die casting 
has a very smooth surface as cast, 


but a large flat area is difficult to 
polish to a brilliant luster, hence the 


Business Machines. Typewriters, 
adding and tabulating machines, 
stenotype cases. area usually is designed with a 

Automotive Industry. Trim, car- raised surface. A depressed design 
buretors, generator parts, brake on the surface results in high die 














3 a 


Fig. 10—Diagram illustrating four stages in the production of cup shaped 
die castings in a cold chamber machine having a horizontal plunger: / 
Ladling metal into cold chamber. 2—Molten metal after it is forced into die. 
3—Cores withdrawn, die opened and plunger advanced to eject casting from 
fixed half of die. #—Plunger withdrawn and ejector advanced to force gate 
of casting from ejector half of die. 
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costs, since it requires cutting away 
the die surface so as to leave the 
raised design. 

Where a number or design is re- 
quired below the surface, it usually 
is obtained by placing the design 
on a standing pad, thus forming 
raised letters on the casting below or 
flush with the surrounding surface. 

Ejector pin marks are undesirable 
therefore are frequently placed on 
pads which, attached to the casting, 
can be broken off in the trimming 
process. 


As-Cast Surface Standards 

No standards are available for 
surface finish in the die casting in- 
dustry. However, the notes below 
may prove helpful: 

Decorative Finish. This finish 
represents the ultimate in casting 
surface finish and can be attained 
with a 220-grit grease wheel at the 
parting line only, followed by buff- 
ing of the entire part. Parting line 
must be evenly matched and solid; 
shrinkage areas at parting line are 
not acceptable. Solder and waves 
are not acceptable. 


Service Decorative Finish. This 
finish is required on ‘parts from 
which service as well as ornamenta- 
tion are expected. In addition to 
the 220-grit grease wheel at the 
parting line, spot polishing with the 


same wheel is anticipated. Slight 
solder, waves and small surface 
run marks are allowed. Parting 


line must be evenly matched, and 
shrinkage spots at parting line held 
to a minimum. Slight porosity at 
gate is acceptable. 

Commercial Die Cast Finish. 
Polishing of parting lines and spot 
polishing to start with a 180-grit 
grease wheel. Light solder, waves, 
run marks and shallow surface 
porosity are acceptable. Slight 
porosity at gate and parting line, and 
slight shrinks at parting line, are 
acceptable for this grade. 

Mechanical Finish. A finish spec- 
ified where solidity and strength 
are the prime requisites. Porosity 
cannot be accepted, but slight shrink 
spots and waves may be acceptable. 
Parting lines should clean up in die 
trimming or should be filed. 

Pcint Finish. Finish 
where a ground coat is applied be- 
fore the finish coat. Surface im- 
perf-ctions such as run marks, cold 
shut. slight surface porosity and 
sma'' shrink spots along the parting 
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specified . 


line are acceptable. 


The parting 
line should clean up when ground 
with No. 150 emery. 


Finishes for Die Castings 

Aluminum die castings are cov- 
ered with an oxide film which 
constitutes an important advantage 
from a service standpoint. For 
numerous applications, the ability 
of aluminum alloys to form and 
maintain this natural film is suffi- 
cient protection, and further finish- 
ing is not necessary. 

For many other applications, 
however, where a more decorative 
appearance or better resistance to 
service conditions may be desirable, 
a wide assortment of durable and 
attractive finishes is available. These 
finishes are classified as follows: 

Mechanical Finishes, developed 
by abrading or working the die-cast 
surface by mechanical means to ob- 
tain a polished or textured effect. 

Chemical Finishes, produced by 
treating the castings with chemical 
solutions to give etched surfaces or 
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oxide coatings having various prop- 
erties for specific application. 

Anodic Finishes, formed by ano- 
dically oxidizing the castings in a 
suitable electrolyte to form a sub- 
stantial oxide coating, which may 
then be given supplementary treat- 
ments to seal or color it. 


Electroplated Finishes, applied by 
the electro-deposition of metals, 
such as nickel or chromium, on the 
aluminum surface. 


Paint and Organic Finishes, 
which are clear and pigmented 
coatings applied by spraying, brush- 
ing or dipping. 

The methods used or combined, 
in a commercial finishing procedure 
for any die casting, will depend 
upon sales and service requirements, 
cost considerations, design of cast- 
ing (size and shape) and alloy type. 
Where no background of experience 
exists, it is advisable for the user of 
aluminum die castings to consult 
with the die caster or an experi- 
enced jobbing finisher. 


Presented At 1896 A.F.A. Meeting 


ELSEWHERE IN this issue will be 
found the complete Program for the 
50th Anniversary Convention May 
6-10, including scores of valuable 
papers dealing with practically every 
phase of castings, metallurgy and 


practice. 


As a matter of comparison, it is 
interesting to look back upon the 
first A.F.A. Convention in 1896 and 
to see what comprised the technical 
program of that first meeting. The 
Journal of American Foundrymen’s 
Association for 1896 lists 10 papers 
that were presented and discussed, 
as follows: 

“Chemistry of Iron, with Deter- 
minations and Their Value,’ by 
Charles James, M.E. of H. Disston 
& Sons, Philadelphia; and W. C. 
Henderson, Thomas Devlin & Co., 
Philadelphia. 

“The Strength of Cast Iron, with 
Samples,” by W. J. Keep, Detroit. 

“Apprenticeships, Their Value 
and How to Make New Molders,” 
by D. J. Matlack, of I. P. Morris 
Co. 

“Foundry Cranes, the Different 


Power Used to Drive Them,” by A. 


E. Outerbridge, Jr., Wm. Sellers & 
Co., Inc., Philadelphia. 

“The Air Compressor for Use in 
the Foundry,” by C. W. Shields, In- 
gersoll, Sergeant Drill Co., Easton, 
Pa. 

“Cupolas and Cupola Practice Up 
to Date,” by Dr. Edw. Kirk, Phila- 
delphia. 

“Utility and Advancement of 
Green, Dry and Loam Sand Mould- 
ing,’ by Thomas D. West, Sharps- 
ville, Pa. 

“Gear Molding and Gear Molding 
Machines,” by S. Groves Taylor, 
Wilson & Co., Pittsburgh, Pa. 


“The Sand Blast for Cleaning 
Castings,” by Fred C. Brooksbank, 
Ward & Nash, Boston. 

“Molding Machines and Their 
Appreciation,’ by Harris Tabor. 
Tabor Mfg. Co., Elizabeth, N. J. 

During the half century since that 
first small organizational meeting, 
the A.F.A. TRANSACTIONS recording 
papers presented at the past 49 An- 
nual Meetings constitutes perhaps 
the most complete library of foundry 
practice to be found anywhere in the 
world today. 
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MALLEABLE IRON FOUNDRY 











Eric Welander 
Metallurgist 


Union Malleable Iron Works 
East Moline, Illinois 


PRODUCTION OF CoRES for any 
foundry, and for malleable found- 
ries in particular, is of great impor- 
tance. The quality and charac- 
teristics of dry sand cores definitely 
influence the quality of the castings 
produced. 

The purpose of this article is to 
outline briefly the production of dry 
sand cores in a malleable foundry 
manufacturing agricultural castings 
and chain links. Castings produced 
regularly in this foundry vary in 
weight from approximately one oz. 
to 25 lb., with an average weight 
per casting of about 34-lb. 


Raw Materials 


Practically all cores in this foundry 
are made from one of four different 
sands, or a combination of two of 
these sands. The sand most com- 
monly used is a locally obtained 
bank sand containing a small amount 
of clay. The relatively low cost of 
this particular sand is one of its 
chief advantages. The other three 
sands commonly used are washed 
and dried Ottawa silica sands. The 
physical characteristics of these four 
sands are given in Table 1. 


Core oil used in this plant is a 
petroleum polymer type oil having 





This paper will be presented and dis- 
cussed at a Malleable Iron Founding 
Session of the Fifticth Annual Meeting, 
American Foundrymen’s Association, at 
Cleveland, May 6-10, 1946. Oral and 
written discussion is invited. 
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the following chemical  specifica- 
tions: 

Saponification No................... 80-85 
EI fie sicseisassioinsns.scsvecsess 195 (min.) 
POI sc ssccdcccosstessisassecoosssoss 14-17 
DHCCINCS GEAVICYs...5..20000ccc0ss00e 0.940 


This core oil has been found quite 
satisfactory.for most work when all 
of its characteristics are considered. 
However, a faster baking oil having 
similar chemical specifications is 
used for some applications. 


Commonly known, commercially 
prepared cereal binders are used to 
obtain green strength in most of the 
core sand mixtures. In a few in- 
stances an Albany type molding sand 
is added in small amounts to pro- 
duce definite properties. Due to the 
excessive absorption of oil by the 
clay in molding sand, this practice 
is not advisable unless necessary. 

Mixing is done in a muller-type 


Table 1 
SrEVE ANALYSES OF SANDS USED 








U.S. Bureau Colona 
Standards Bank 
Sieve No. Sand 

_ SR IRE SIS Pee TE OS SS 0.0 
Gp RES PISA Ste ER NOG AIE ER BE 0.0 
PRN Re RUPE SE Aaliee Saree cna Sek eee 0.0 
et Ae ee re meee 0.0 
rate sie oe Re oo 0.7 
(Ope Ie ORES CES en rae 6.0 
ee eee 18.8 

| TLS RO Se Penne $§:2 

| RRO RS CRN Eats Hie ee ve Aree 21.7 

© RNC Siac A reshape 8.8 

gE i SD A See) RO 3.5 

TT Gr tee ae ee | 

IN MN a oe saurteci hatccsa d ieptrisiibin 25 

A.F.A.. Fireness- No. <...........5.0: 88 


Core quality control is 

an essential factor of 
quality casting production. 
Close control of the core- 
making process —raw ma- 
terials, mixtures, core baking 
and finishing—aid the 
foundryman to meet in- 
creasingly rigid castings 
specifications. 


Retained, per cent = 
Ottawa 


Ottawa Ottawa 
Sand Sand Sand 
ia “_ vi Ona 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.3 0.5 0.2 
45.6 24.5 3.6 
36.1 40.2 21.0 
16.4 24.8 40.2 
te 7.0 19.1 
0.1 2.0 9.1 
0.0 1.0 3.6 
0.1 1.0 3.2 
None None None 
51 59 89 
mixer. The usual amount of sand 


mixed is 34 gal. per batch. The dry 
ingredients, sand and cereal binders, 
are mixed together for approxi- 
mately one min. before the oil and 
water are added. The total mixing 
time varies with the different mixes 
(from 4 to 6 min.) and is measured 
with an interval timer. The mois- 
ture content of each batch of sand 
is carefully determined with a mois- 
ture tester. Definite moisture ranges 
have been set for each mix, amd it 
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Table 2 
Core SAND MIXTURES 


Components 
Pe is eidechetin gece ascccmanreationges 24 
ORRIN TRAINEE a BBs Bison sSdens cones cesepncees 10 


UI RB BION Sorsevciscdpensecessersvecssse 
6 Ue Ae: OF gal ) ear een 
Cera RE EOE ooo cas oo coe ces scacoecssesessegenses 
COI Ty Se itch etic inks 
ee Ie onoass oes canes scdusencenacssoesseeacsesaeend 
WN IIE repre cos scgcvosseswode<tacvaseosapsesestepetbroeds 
Ie TT, TIS: preiscs capecsienenitessinactindeness 





*Fast drying. 


is very important that these be 


maintained. 

Four of the most commonly used 
mixtures, together with their physi- 
cal properties, are listed in Tables 
2 and 3. 


At least 90 per cent of the pro- 
duction cores are made from these 
mixtures. All four are used either 
on core blowers or on the bench. 
The “B” sand mixture is used for 
approximately 50 per cent of the 
cores. It produces a core of average 
hardness and sufficient strength to 
meet most needs. The “bracket 
sand” mixture is used to produce 
cores that require more strength and 
higher hardness than usual. Cores 
for mower sickle guards and other 
applications requiring close _toler- 
ances are made from the “sickle 
sand” mixture. The “chain sand” 
mixture listed is used on the core 
blowers to produce cores for a num- 
ber of different types of malleable 
chain. A “chain sand” mixture 
previously used in the plant would 
not blow satisfactorily, and it was 
found that by changing the mixture 
to the one listed, the core blowers 
could be used. This resulted in a 
saving in,-labor for these cores of 
approximately $10 per ton of core 
sand used, and greatly increased the 
quality of the core produced. 


Variations Made 

However, as in the case of most 
foundries, variations of these mix- 
tures are made to take care of cer- 
tain peculiar requirements. The 
method of making the core, as well 
as the desired characteristics of the 
finished core, has a direct influence 
upon the core mixture. 

The use of kerosene in almost all 
mixtures is a common practice in 
the plant. It is highly important 
that there be little sticking in the 
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Sand Mixtures 


“Bracket” “Sickle” “Chain” 
14 
20 
34 
34 
1 1 1 
6 6 10* 
4 4 4 
9 9 10 
4 6 6 


core boxes. Other materials for pre- 
vention of sticking have been tried 
but, when cost and results obtained 
are considered, kerosene has proved 
quite satisfactory. The amount of 
kerosene used does not greatly affect 
the dry strength of the cores. 


Coremaking 

Cores are produced by several dif- 
ferent methods. About 75 per cent 
of the cores are made on core blow- 
ers. Because of the nature of the 
work, most of the cores can easily 
be made by this method. Sixteen 
core blowers are operated at 95 psi. 
air pressure. 

Several other coremaking ma- 
chines of the vibrator type are also 
in operation. Jolt roll-over machines 
are used for the production of the 
largest cores. A small percentage of 
the production cores are handmade 
by bench coremakers. 

Wherever necessary, aluminum 
core driers are used, although most 
of the cores will stand up on plates 
during baking. The chain cores are 
not placed on driers, but stand on 


end, thus producing a rather dense 
mass on the core plate. For this 
reason, chain cores receive a double 
bake by making two trips through 
the continuous oven. 

In a number of instances metal 
chills are placed in the core box 
before the cores are formed, and 
thus become a part of the core. 
Metal inserts of various types are 
also used in this manner when the 
castings produced are to be used as 
hard iron and in an unannealed 
condition. 

Baking is done, for the most part, 
in a continuous horizontal-type gas- 
fired oven. The temperature and 
time cycle are controlled automati- 
cally. The total cycle time is ap- 
proximately 3% hours, of which 
about 14% hours are spent in the 
baking zone at a temperature range 
of 410 to 420° F. The conveyor 
carrying the cores into the oven 
passes between two rows of core 
blowers for convenient loading. 

A group of gas-fired, batch-type 
core ovens is also maintained to take 
care of the largest cores, and special 
purposes. 


Cores Cooled 


As the cores come from the con- 
tinuous oven they are somewhat 
above room temperature, and are 
further cooled on racks before pack- 
ing. The cores then are inspected 
and packed onto boards for delivery 
to the foundry. 

Chain cores, cylindrical in shape 
and varying from % to ¥%-in. in 
diameter and one in. to 3 in. in 
length, are packed onto boards in 
an end-to-end manner. The number 








Table 3 
PROPERTIES OF CorE SAND MIXTURES 
Sand Mixture 
Properties “—_-" “Bracket” “Sickle” “Chain” 
I, SI CU i iisicscetcasssrvcedsomselennieres 2.9 25 1.5 1.5 
Groen -Persneaity ....0.06scscssccsticcssstsesesene 90 115 140 34 
TPR PGR MINOT sone oi od cece cacsatess vdessonseesess 115 150 155 37 
Green Comp. Strength, psi. ...............0005 0.98 0.66 0.14 0.30 
Tensile Strength (after: 
baking at 400° F.), psi. 
Ue | En pe none Sen ean Entrees 183 214 263 360 
I stirs cetvicvcelersiatatiutacebess 194 220 255 360 
PRRs bso. aee cocavecap teh ervereaseneates Hes 181 200 255 347 
(after baking at 450° F.), psi. . 
Re pct Sib ssiehpsisssivtn aisteciDaeconcs cena 165 185 229 287 
OT hiitlisavhed ectoandcaeedane 164 172 213 267 
MERE A RRS OER 142 151 209 273 
Collapsibility (20-lb. load 
at 2500° F.), sec. 
(baked 2.hr. at 400° F.)................0s0000 198 155 95 268 
(habiod 2 tar. ab FOO” FF) -nissaccesesessceeccscts 180 125 127 283 
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of cores in a row depends upon the 
number of castings produced in a 
mold. The cores are set with the 
aid of a scoop that holds one row 
of cores. This practice greatly fa- 
cilitates the setting of cores by the 
molder. 


Core Finishing 

Because of the type of work pro- 
duced in the foundry, few cores are 
sprayed or coated. For the small 
amount of core pasting that is done, 
a commercially prepared core paste 
is used. Where exceptional hardness 
is required in a particular section 
of a core, that section of the baked 
core is dipped in a mixture of core 
oil and kerosene (one part oil and 
two parts kerosene) and dried in the 
continuous oven. 


Core Quality Control 

As the quality of the castings im- 
proves, the control of core quality 
becomes more essential. The plant 
endeavors to control the quality of 
all raw materials used. Sand ship- 
ments are checked periodically for 
fineness and clay content. Each ship- 
ment of core oil is sampled and 
tested for chemical specifications and 
baking characteristics. 

During the mixing of the sand, 
the moisture content is carefully 
controlled and mixing time is 
checked. Needless to say, excessive 
moisture or mulling time will cause 
considerable trouble with core blow- 
ers. Control of temperature in bak- 
ing ovens is relatively simple with 
the controllers and pyrometers avail- 
able to the industry. 


Inspection of the finished cores is 
done by the packers as the cores are 
prepared for delivery to the foundry. 

This article is not intended to 
serve as a guide for the successful 
operation of a core room, but is 
merely a brief outline of the methods 
used in one plant. There are many 
’ instances in the author’s plant where 
improvements in core practice could 
be made, and as time and experience 
indicate these changes are made. 

As this is being written the 
scarcity of cereal binders for core 
sand mixtures is becoming more and 
more important. It will soon be 
necessary to eliminate much of the 
corn product binders from the mix- 
tures, at least temporarily. An ex- 
perimental program is now under 
way, intended to find a substitute 
that will meet requirements. 
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A.F.A. Staff Member 


Honored For War Work 

S. C. Massari, who joined the 
A.F.A. staff as a technical consultant 
upon his release from the Army, 
where he served for/over three years 
as a Lieutenant Colonel with the 
Chicago Ordnance District, was re- 
cently awarded the Legion of Merit 
Medal for his services in connection 
with war production work, especially 
in the tank-automotive branch. 

The ceremony was conducted in 
the offices of the Chicago Ordnance 
District on March 22. The medal 
was conferred upon him accom- 
panied by the following citation: 

“Lt. Col. Silvio C. Massari, Corps 
of Engineers, Army of the United 
States, serving in the Tank-Automo- 
tive Branch, Chicago Ordnance Dis- 
trict, from July, 1942, to December, 
1945, used his wide metallurgical 
knowledge to great advantage in 
successfully solving many problems 
affecting a variety of Ordnance items 
and in increasing and streamlining 
their production. His achievements 
were a direct contribution to the 
war effort.” 

Prior to his entering military 
service, Sil Massari was connected 
with the Association of Chilled Car 
Wheel Manufacturers, Chicago, for 
over 14 years as chief metallurgist. 

Owing to the illness of N. F. 


Hindle, Director, A.F.A. Technical 
Development Program, Mr. Massari 
has been in charge of the technical 
program for the 50th Anniversary 
Convention, May 6-10. 


Chicago Plans For 
Regional Conference 


THE ANNUAL Chicago chapter 
regional conference will be revived 
this year, when foundrymen meet 
November 21 and 22 in a loop hotel 
to hear speakers at 20 technical 
sessions. 


Co-sponsors with the Chicago 
chapter of the 1946 conference, are 
the Central Illinois chapter, Illinois 
Institute of Technology, Chicago; 
Northwestern University, Evanston, 
Ill.; and the University of Illinois, 
Urbana. 

Under the chairmanship of A. W. 
Gregg, Whiting Corp., Harvey, IIl., 
a general arrangement committee 
met recently to start planning the 
conference. Present were: A. W. 
Gregg; Prof. R. G. Bigelow, North- 
western University; Oscar Blohm, 
Hills-McCanna Co., Chicago; Prof. 
C. H. Casberg, University of Illinois; 
L. H. Hahn, Sivyer Steel Casting 
Co., Chicago; T. J. Magnuson, 
Champion Foundry & Machine Co., 
Chicago; C. V. Nass, Pettibone Mul- 


Lt. Col. S. C. Massari (second from left), technical consultant, American 

Foundrymen’s Association, Chicago, being awarded the Legion of Merit at 

the Chicago Ordnance District office. Looking on-are (left to right) Col. 

J. H. Holmes, District Chief, Chicago Ordnance District; Gen. Thomas S. 

Hammond, Whiting Corp., Harvey, Ill., and Past National A.F.A. President, 
and Col. John Slezak. 
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liken Corp., Chicago; George A. 
Pope, The Foundry; F. F. Shoe- 
maker, Armour Research Founda- 
tion, Chicago; Eugene Smith, Lin- 
dahl Foundry, Chicago; and James 
Thomson, Continental Foundry & 
Machine Co., East Chicago, Ind. 


Mr. Gregg brought out the de- 
sirability of continuing the confer- 
ence series started in 1938 when the 
first Chicago Regional Conference 
was held at Purdue University, West 
Lafayette, Ind. Sponsored jointly 
with Purdue University, the confer- 
ence was attended by many inter- 
ested foundrymen. Some 200 Pur- 
due engineering students also were 
present at the technical sessions of 
that year. 


The operating foundry exhibit at 
the Museum of Science and Indus- 
try, Chicago, was officially opened 
at the second regional conference in 
1939. Sponsored by the Chicago 
chapter, the exhibit was developed 
with the cooperation of foundry 
equipment manufacturers and found- 
ry suppliers. 

There was no Chicago regional 
conference the following year be- 
cause the National A.F.A. Conven- 
tion was held in Chicago in 1940. 


In 1941 a conference was spon- 
sored jointly by the Chicago, Central 
Indiana, and Michiana chapters and 
Purdue University. Held October 
17 and 18, this conference tempo- 
rarily ended the series, wartime dif- 
ficulties interfering. 

Continuing in 1946, the Chicago 
Regional Conference will feature 
four groups of five simultaneous 
technical sessions. Co-chairmen of 
the five technical division commit- 
tees are: Gray Iron, Eugene Smith, 
Lindahl Foundry, Chicago; and 
James Leisk, Chicago Hardware 
Foundry Co., North Chicago; Steel, 
C. V. Nass, Pettibone Mulliken 
Corp., Chicago; and L. H. Hahn, 
Sivyer Steel Casting Co., Chicago; 
Malleable, G. B. Stantial, Illinois 
Malleable Iron Co., Chicago; and 
R. P. Schauss, National Malleable & 
Steel Castings Co., Chicago; Non- 
Ferrous, Oscar Blohm, Hills-Mc- 
Canna Co., Chicago; and William 
B. George, R. Lavin & Sons, Inc., 
Chicago; Patternmaking, H. K. 
Swanson, Swanson Pattern & Model 
Works, East Chicago, Ind.; and 
Harry J. Jacobson, Industrial Pat- 
tern Works, Chicago. 
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Annual Trade Group 
Exhibit in Cleveland 


A NUMBER OF THE FOUNDRY 
TRADE ASSOCIATIONS have accepted 
the invitation of A.F.A. to be rep- 
resented at the 50th Anniversary 
Foundry Show in Cleveland May 
6-10 with exhibit space. Their pres- 
ence thus will add materially to the 
importance of the 1946 Foundry 
week and will emphasize still fur- 
ther the fact that progress in the 
foundry industry during the past 
half century includes improvement 
of foundry business practices as ex- 
emplified by the policies and activi- 
ties of the trade associations. 

The Gray Iron Founders’ Society 
of which W. W. Coutts, Washing- 
ton, D. C., is Executive Vice Presi- 
dent, is one of the trade groups that 
will be officially represented in 
Cleveland. Another is the Non- 
Ferrous Founders’ Society with 
headquarters in Chicago, the new- 
est of the foundry trade associations. 
A. E. Pye is Secretary of the Brass 
and Bronze group. 

A. J. Tuscany, Executive Secre- 
tary of the Foundry Equipment 
Manufacturers Association, has ad- 
vised the intention of that important 
group to be represented on the ex- 
hibit floor. Another relative new- 
comer to the trade association field, 
the Magnesium Association, of 
which T. W. Atkins is Executive 
Vice President, also will have a dis- 
play booth to which foundrymen in- 
terested in magnesium castings 
problems can come for advice and 
discussion. 

It has been learned too that the 
Malleable Founders’ Society, of 
which R. E. Belt is Secretary, will 
have a headquarters booth in the 
Foundry Show. 


Erie To Have Local 
Foundry Exhibit 


ACCOMPLISHMENTS AND SCOPE of 
the foundry industry will be demon- 
strated to the public of Erie, Pa., 
through a foundry exhibit at the 
local Y.M.C.A., May 15-17, spon- 
sored by the Northwestern Pennsyl- 
vania A.F.A. chapter in collabora- 
tion with the Erie Foremen’s Asso- 
ciation. 

Designed, also, to indicate the 
potentialities of the industry and 
attract desirable personnel, the ex- 


hibition will consist of nine divi- 
sions: aluminum, brass and bronze, 
gray iron, steel and malleable found- 
ries; melting and pouring; techni- 
cal and testing; pattern shop; and 
foundry supply. 

A chairman selected from the in- 
dustry represented, will head each 
division. Douglas James, Erie City 
Iron Works, Erie, is general chair- 
man for the exhibit. 

“Molded in Erie” is the slogan of 
the project, and material will be sup- 
plied by local foundries. However, 
if necessary to portray all phases of 
the foundry industry, exhibitors at 
the National Convention in Cleve- 
land will be contacted and asked to 
bring some of their material to Erie. 


Ladies Entertainment 
Planned For Convention 


THE FEMININE CONTINGENT at 
the 50th Anniversary Convention is 
expected -to be even larger than in 
recent years, and has always been 
one of the most colorful phases of 
A.F.A. annual meetings. Present in- 
dications are that a great many 
foundrymen will be accompanied by 
their wives this year and the Ladies’ 
Entertainment Committee of the 
Northeastern Ohio Chapter has ar- 
ranged a program of interesting 
events for each day of Convention 
Week, culminating in the Annual 
Dinner on Friday, May 10. 

The schedule of ladies’ entertain- 
ment as now arranged is as follows: 

Monpay, May 6—A.F.A. Annual 
Ladies’ Tea, 3:00-5:00 pm, Cleve- 
land Hotel. 

TurEspay, May 7—Style Show and 
Luncheon at a leading department 
store. 


WEDNEspAy, May 8 — Theater 
Matinee. 

Tuurspay, May 9—N.E.O. Chap- 
ter Luncheon for visiting ladies. 

Fripay, May 10—Annual Dinner 
and Dance, 7:00 pm, Grand Ball- 
room, Hotel Statler. 

Ladies’ registration headquarters 
will be established at the Hotel 
Cleveland on the mezzanine floor, 
where ladies of the local chapter will 
be in attendance. Registration should 
be taken care of promptly on arrival. 
The usual “ladies’ credential cards” 
will not be issued this year; all 
arrangements will be made at the 
ladies’ registration desk. 
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ACADEMIC SCHOOLS 








ELEMENTARY AND SECONDARY 
schools offer two fields for valuable 
long-range educational activities by 
the foundry industry. The elemen- 
tary schools alone, in the United 
States and Canada, contain some 25 
million children, in many of whom 
an awareness of castings can be cre- 
ated. As school children advance to 
a point where they become interest- 
ed in how manufacturing processes 
are carried on, they should have the 
opportunity of learning, and _ per- 
haps seeing, how castings are made. 

The foundry industry can _ be 
brought into high school courses in 
general science, chemistry, physics, 
economics, history, and geography. 
In his last year, the pupil usually 
studies job opportunities and re- 
ceives counselling in occupation se- 
lection. At this stage, castings and 
their universal application having 
been kept before the student, infor- 
‘ mation on the nature and variety of 
jobs offered by the foundry industry 
must be available, for those who are 
interested. 


Educational Problem 

Study of foundry industry needs, 
and consultation with psychologists, 
reveal that the problem of coopera- 
tion with grade and high schools is 
two-fold. First, a basic program is 
required for creating casting con- 
sciousness and awareness of the 
foundry industry at all age levels. 
Second, there is need for convincing 
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older age groups that the industry 
offers a good occupational future 
and greater than average opportu- 
nity for advancement. 


Both phases of the program are 
expected to be built around a series 
of simple, direct pamphlets to be 
issued by A.F.A. in connection with 
the Association’s Mutual Education 
Program. These pamphlets are to be 
suitable for general class room in- 
struction, thus assuring general ac- 
ceptance by teachers and _ schools. 
Interwoven in the general story con- 
tained in some of the pamphlets will 
be information about castings and 
the industry that produces them. 
Others will direct attention to the 
significance of castings to individuals, 
communities, nations, and the world. 
In some cases the pamphlets will 
demonstrate the applications of cer- 
tain school courses to foundry work. 


Additional Activities Needed 


Using the proposed pamphlets as 
a skeleton, the program is expected 
to be filled out with selected motion 
pictures, foundry visits, talks by 
foundrymen, exhibits, and contests. 
In the lower grades a primitive form 
of educational medium such as post- 
ers could probably also be used. 
Large, colored pictures of castings 
and foundries could be used to ad- 
vantage with the suggested leaflets. 

Although the pamphlets are con- 
sidered a responsibility of the A.F.A. 
National Office, it is expected that 
the chapters will determine the na- 
ture of and advisability of using sup- 
plementary material. 

The suggested program of leaflets 
is expected to be valuable in creat- 
ing interest in castings and the 
foundry industry in teachers and 





parents. Before using a leaflet, teach- 
ers certainly will review it to deter- 
mine its suitability to their classes. 
Pamphlets given to pupils will be 
taken home to be read by parents. 


Education Begins Early 


The foundry education of pupil 
and teacher can begin at about fifth 
grade level. Since castings are uni- 
versally used, the leaflets would need 
only to point out and discuss briefly 
the common castings used or seen 
every day by everyone. A series en- 
titled, for instance, “Castings in Your 
Home,” “Castings in Dad’s Automo- 
bile,” etc., probably would be suit- 
able. 

To illustrate, the leaflet tentative- 
ly designated as “Castings in Your 
Home,” would show how many cast- 
ings are used in furnishings and ap- 
pliances in the average home. Radi- 
ators, stove and furnace parts, sinks, 
bathtubs, water faucets, pipe fittings, 
many kitchen appliances, cooking 
utensils, and other common house- 
hold items are foundry products. An 
extensive series could be developed, 
touching on castings in aircraft, agri- 
culture, schools, communications, 
ships, railroads, bakeries, hospitals, 
power plants, offices, and innumer- 
able other places familiar to chil- 


dren. 


In conjunction with the distribu- 
tion and use of such leaflets, it would 
be well for A.F.A. chapters to spon- 
sor trips through foundries for teach- 
ers. The teacher would be more re- 
ceptive to’ the use of the leaflets, 
would have an interesting story to 
tell her class, and would be able to 
answer pupils’ questions with greater 
ease. 

The value of a foundry visit for 
teachers has been shown clearly by 
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the Hamilton Foundry & Machine 
Co., Hamilton, Ohio. A tour of this 
plant was enthusiastically received 
by teachers of the Hamilton public 
school district. 

A motion picture illustrating cast- 
ings and foundry operations might 
be desirable in some localities. In 
certain areas it should be possible to 
take small classes to the foundries, 
but this would require great care, 
careful planning, and entail consid- 
erable trouble if undertaken in many 
cities. 

In the Chicago area pupils can 
have the opportunity of seeing a 
small, mechanized foundry in opera- 
tion at the Museum of Science and 
Industry. Illustrating all the basic 
foundry operations, the exhibit has 
long been sponsored by the Chicago 
chapter of A.F.A. 


Make Own Molding Equipment 

At seventh and eighth grade levels, 
boys have usually had some manual 
training courses, primarily wood- 
working. Elementary foundry prac- 
tice could be introduced here, pos- 
sibly as a continuation of manual 
training. Having learned to handle 
simple, hand, woodworking _ tools, 
pupils could make small flasks and 
other molding equipment, develop- 
ing facilities adequate for making 
small castings of lower melting alloys 
such as pewter. Directions for a 
brief-case size art-metal foundry are 
given in the Oct. 1941 issue of Popu- 
lar Science, pp. 170-174. 

If the industrial arts instructor is 
interested, he can readily establish a 
small foundry in the corner of his 
shop, melting and casting aluminum 
alloys and copper alloys. With su- 
pervision, boys of 12 or 13 can doa 
fair job of molding, using simple 
patterns. 


Schools Sponsor Boy Scouts 

Boy scouts may be interested in 
foundry practice through the Found- 
ry Merit Badge. This badge is earned 
by few scouts because they do not 
have the facilities for practicing and 
passing the required tests. With the 
cooperation of an A.F.A. chapter, 
this difficulty might be overcome 
with the result that the boys’ in- 
terest in the foundry would be stimu- 
lated. 

Many schools sponsor boy scout 
trcops and can be encouraged to 
provide simple foundry facilities suit- 
abie for scout use and for school in- 
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struction, or may be persuaded to let 
scouts use existing facilities. If space 
or equipment is unavailable, local 
foundries can aid by permitting boys 
to mold in out-of-the-way areas of 
industrial foundries. A foundryman 
on the local troop ‘council would 
provide the solution to this problem, 
again to the benefit of both the 
boys and the foundry industry. 

Becoming interested in foundry 
practice, boy scouts 12 to 17 years 
old from Winona, Minnesota, oper- 
ated a foundry exhibit at the Min- 
nesota State Fair, molding and cast- 
ing bookends. The iron was melted 
in a cupola made from two oil 
drums! 

Pamphlets, movies and talks by 
foundrymen, suitable for fifth and 
sixth grade pupils, could be used in 
the seventh and eighth grades with 
little or no modification. Unwise for 
younger pupils, foundry visits would 
be possible for seventh and eighth 
graders. 


High School Pupils Look Ahead 


Freshmen and sophomores ‘in high 
school need to be made casting-con- 
scious if they are not already so. 
Some pupils of this age group may 
be planning the rest of their high 
school years with a tentatively se- 
lected vocation in mind, or perhaps 
looking for another school which will 
fit them better for their chosen work. 
Pupils expecting to go into the 
foundry industry as production work- 
ers may wish to transfer to a tech- 
nical high school or vocational 
school. A.F.A. chapter cooperation 
with schools of these types was dis- 
cussed in the March issue of AMERI- 
CAN FoUNDRYMAN. 

The foundry industry could be 
worked into pamphlets suitable for 
use in freshman and sophomore 
courses in general science, history, 
and geography. A pamphlet for gen- 
eral science might illustrate simple 
applications of science to foundry 
practice and of castings to everyday 
life. A brief historical background 
of the foundry industry can be made 
to fit into any high school history 
course because castings have been 
important since prehistoric times. 
Geography pupils study migration of 
tribes, the course of wars, and the 
location of mineral deposits and fuel 
supplies. These have affected the 
development and location of found- 
ries since earliest times and such 
considerations are still important. 





Parochial schools and classes in 
religion could use leaflets relating to 
the role of castings in religious his- 
tory. Such leaflets also could be dis- 
tributed to clergymen who would 
find them interesting and possibly of 
use as source material for a sermon 
or other talk. 


Pupils Select Vocations 

Advancing to the junior and sen- 
ior years of high school, pupils be- 
come increasingly aware of the need 
for a vocation. They begin to give 
serious consideration to the ease of 
getting and holding a job, the pos- 
sibilities for advancement, the sal- 
ary, and social prestige related to 
various types of work. At this stage, 
particularly for job-counselling meet- 
ings and classes in occupation selec- 
tion, printed information should be 
available to students and teachers. 

Each year, in March and April, 
many schools hold vocational guid- 
ance meetings which representatives 
of local industries and professions 
attend, answering questions and ad- 
vising pupils and parents. This ex- 
cellent opportunity to cooperate with 
high schools should be considered 
by all A.F.A. chapters. 

In recommending “the foundry as 
a good place to work,” it should be 
brought out that besides production 
workers and .naterial handlers, there 
are jobs for timekeepers, safety en- 
gineers, draftsmen, designers, book- 
keepers, carpenters, machinists, elec- 
tricians, steamfitters, plumbers, 
chemists, metallurgists, engineers, 
and many others. In considering 
skilled jobs in the foundry industry, 
the student should be reminded that 
the job outlook for the future is 
better in occupations requiring train- 
ing. This information is expected to 
be brought out in the proposed 
A.F.A. pamphlet related to jobs in 
the foundry industry. 

Courses in economics, usually 
taught in the last years of high 
school, include studies of the eco- 
nomic importance of industries. A 
leaflet might be written describing 
the basic nature of the casting indus- 
try, its contribution to a community 
in high living standards, material 
wealth, jobs for workers, etc. Such 
leaflet would help teachers, pupils, 
and the foundries. 

Applications of laws and principles 
of chemistry and physics provide sub- 
ject matter for two additional book- 
lets. These would indicate the role 
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‘that the basic sciences play in thc 
foundry industry. 

Motion pictures, visits to found- 
ries, and talks by foundrymen, ad- 
justed to the age level or selected 
for older high school students, are 
good advertising for the foundry in- 
dustry. Whether located in schools, 
libraries, or museums, exhibits of 
castings have been especially success- 
ful with older students. 


The Caterpillar Plan — 

Caterpillar Tractor Co., Peoria, 
Ill., has been eminently successful in 
_ Carrying out a program of coopera- 
tion with local high schools. De- 
scribed in the October 1945 issue of 
AMERICAN FouNDRYMAN, this pro- 
gram enables high school students to 
work in the Caterpillar plant, where 
they apply knowledge of physics and 
chemistry and acquaint themselves 
with castings and foundry opera- 
tions. The program provides trained 
personnel for the plant and gives 
young students early contact with 
the working world. 


Chapter Educational Activities 


In some communities civic groups 
cooperate in producing booklets list- 
ing community resources. These 
booklets are used by teachers in 
planning field trips to industrial 
plants, local and federal government 
offices, museums, airports, markets, 
terminals, etc. A.F.A. chapters might 
cooperate in or initiate the prepara- 
tion of such booklets. 

Some chapters have had consider- 
able success with special meetings 
and functions of the type desired to 
supplement the proposed series of 
educational pamphlets. For exam- 
ple, industrial field trips for voca- 
tional guidance counsellors have 
been found valuable by the North- 
eastern Ohio Chapter. A castings 
exhibit sponsored by the Twin City 
Chapter has been in constant de- 
mand by, academic and vocational 
schools in Minneapolis and St. Paul 
since it was started about six months 
ago. 

Vocational training teachers and 
prospective students were guests of 
the Western Michigan Chapter at 
an educational meeting April 11. De- 
signed to attract young men to the 
foundry industry, the benefits offered 
through the chapter’s “Donald J. 
_ Campbell Educational Fund” were 
explained at this meeting. , 

An exhibit to show the public the 
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accomplishments, potentialities and 
scope of the foundry industry is 
planned for May 15-17 by the North- 
western Pennsylvania Chapter and 
the Erie Foremen’s Association. The 
exhibit is expected to interest local 
high school and trade school stu- 
dents in the foundry as a place to 
work. 


Chapters Name Men 
For Educational Work 


NaMEs of educational committee 
members were announced recently 
by three A.F.A. chapters. Active in 
chapter educational work, these men 
are aiding in promoting the national 
A.F.A. educational program. 

Outlined in the January Ameri- 
CAN FouNDRYMAN, details of the 
program are being presented in a 
series of monthly articles. The 
fourth article, discussing foundry 
educational activities in grade and 
high schools, appears elsewhere in 
this issue. 

Northeastern Ohio chapter edu- 
cational committee members, all of 
Cleveland, are: John H. Tressler, 
Chairman, Hickman, Williams & 
Co.; Bruce Aiken, Crucible Steel 


Castings Co.; J. H. Bruce, Bow). 
Foundry Co.; Frank C. Cech, Cle, 
land Trade School; A. C. Deniso 
Fulton Foundry & Machine C. 
Inc.; F. Ray Fleig, Smith Facing 
Supply Co.; James G. Goldie, Clev: 
land Trade School; David B. Ken- 
nedy, Glutz Brass & Aluminum Co.: 
George J. Leroux, National Mal 
leable & Steel Castings Co.; John S 
Parker, SPO Inc.; J. M. Price, Ferro 
Machine & Foundry Co.; V. J. Sed- 
lon, Master Pattern Co.; Walter L. 
Seelbach, Forest City Foundries Co.: 
Frank Steinebach, The Foundry; 
Henry J. Trenkamp, Ohio Foundry 
Co.; Fred S. Wellman, Wellman 
Bronze & Aluminum Co.; Ralph R. 
West, West Steel Casting Co., and 
Ray Wills, Grabler Mfg. Co. 

Named to carry out educational 
activities for the Texas chapter are: 
L. H. August, Chairman, Hughes 
Tool Co.; and C. C. Graff, Texas 
Electric Steel Castings Co., both of 
Houston. 

Northern Illinois and Southern 
Wisconsin chapter educational work 
will be conducted by R. W. Matti- 
son, Mattison Machine Works, and 


Fred Rundquist, Sr., Greenlee Bros. 
& Co., both of Rockford. 


A meeting of the A.F.A. Committee on Green Sand Properties, Foundry 
Sand Research Project, was held recently in Milwaukee. The committee 
members discussed present committee activities and made future plans. Mem- 
bers at this committee meeting were (back row, left to right) E. A. Janke, 
Nordberg Mfg. Co., Milwaukee; Carl Loper, Allis-Chalmers Mfg. Co., 
Milwaukee, Committee secretary; B. H. Booth, Carpenter Bros. Inc., Mil- 
waukee, Committee chairman; E. C. Olsen, Campbell, Wyant @ Cannon 
Foundry Co., Muskegon, Mich.; and Wm. Chadwick, Manley Sand Co., 
Rockton, Ill. (Front row, seated left to right) John A. Van Haver, Sealed 
Power Corp., Muskegon, Mich.; Charles Cousineau, West Michigan Steel 
Foundry Co., Muskegon, Mich.; P. C. Rosenthal, University of Wisconsin, 
Madison; and H. C. Stone, Belle City Malleable Iron Co., Racine, Wis. 
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MANY OVERSEAS foundrymen, 
along with large delegations from 
Canada, Mexico and South Amer- 
ica are planning to attend the A.F.A. 
Golden Jubilee Foundry Congress 
and Show in Cleveland May 6-10, 
according to advices to the National 
Office. 

Latest advice indicates that the 
delegation from the Institute of 
British Foundrymen will include T. 
Makemson, Secretary of the Insti- 
tute, serving as Director for Iron 
Castings, Iron and Steel Control Di- 
vision, British Ministry of Supply; 
G. W. Bush, Renshaw Foundry 
Ltd., Middlesex; J. Dearden, L.M.S. 
Railway Co., Derby; V. Delport, 
Penton Publishing Co., Ltd., Lon- 
don; Basil Gray, English Steel Corp., 
Sheffield; A. Jackson, Garton & 
King, Ltd., Exeter; T. Lee, Henry 
Hollingdrake & Son Ltd., Stockport; 
D. L. Menzies, North British Steel 
Foundry Ltd., Edinburgh; F. W. 
Nield, Henry Wallwork & Co., Ltd.; 
E. Owen, Walmsleys Ltd., Bury; T. 
Shanks, Cruikshank & Co., Ltd., 
Denny, Scotland, and F. E. Tibben- 
ham, Suffolk Iron Foundry Ltd., 
Suffolk. 


British Group Large 

Also expected to register from 
Great Britain are M. Royce of Tip- 
ton, sponsored by the British Min- 
istry of Supply; J. G. Pearce, Direc- 
tor, British Cast Iron Research As- 
sociation, and his colleague, W. J. 
Driscoll; A. B. Lloyd, F. M. Lloyd 
& Co., Ltd., Wednesbury, and C. W. 
Coleman, Letchworth. 

Nine representatives of Swedish 
companies and associations are said 
to be planning to attend. They are 
Yngve Granstrom, Foundry Man- 
ager, ASEA Foundries, Vasteras, 
and Secretary, Swedish Foundry- 
men’s Association; E. O. Lissell, edi- 
tor of the Swedish foundry mana- 
zine “Gjuteriet” and Chief, Foun- 
dry Division, Mekanforbundet, 
Stockholm; Jorgen Drachmann, 
Foundry Manager, Scania-Vabis 
Motor Co., Sodertalje; Isak Fors- 
lund, Chief Metallurgist, SKF In- 
dustries, Latrienholm; Alvar Huldt, 
Foundry Manager, Domnarfvet Iron 
& Steel Works, Domnarfvet; Thomas 
Lewander, Civil Engineer, Hugo 
Montgomery AB, Stockholm; Stig 
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Ljunggren, Foundry Manager, Kohl- 
sva Iron & Steel Works, Kohlsva; 
Hans Rudberg, Research Director, 
A/B Jarnforadling Halleforsnas, 
and Stig Sylvan, Chief Engineer, 
A/B Svenska Flaktfabriken, Stock- 
holm. 


French Groups Represented 


Expected to represent French 
foundries, associations and govern- 
ment organizations are P. Bastien, 
President, Association Technique de 
Fonderie; Robert Boutigny and Fer- 
nand Modro, engineers of Societe 
Stein & Roubaix; Maurice Cuni, 
Engineer, Ecole: Polytechnique, and 
Jean Laine, Engineer, Ecole Cen- 
trale and Ecole Superieure de Fon- 
derie, representatives, with Mr. Gal- 
lais, of the French Ministry of In- 
dustrial Production, all of Paris; 
Robert Ronceray, General Manager, 
Ph. Bonvillain & E. Ronceray, Seine; 
and Messrs. DeBrock and. Dureuil, 
whose connections are not indicated. 


Many Countries Interested 


Others expected from overseas 
are J. Sissener, Consulting Engineer, 
A/S Myresn Verksted, Oslo, who is 
General Secretary of Norway’s Poly- 
technical Engineering Society; W. A. 
Gibson, Consulting Engineer, Syd- 
ney, Australia; M. Borgerhoff, Engi- 
neer, AILg, a director of Association 
Technique de Fonderie de Belgique, 
and Marcel Remy, also of Liege; Pol 
Boel, Usines G. Boel, Brussels; Paul 
Ropsy, Administrateur Delegue, So- 
ciete Belge Griffin, Antwerp, and Dr. 
L. Jenicek of Prague. 


Informal Shop Groups 
Present Full Program 


AMONG THE MOST POPULAR and 
well-attended meetings at annual 
meetings of the Association are the 
informal shop operation courses, 
where the discussions get down-to- 
earth and are conducted with the 
intent of providing practical shop 
information for the men “on the 
firing line.” Off-the-record privacy 
is observed at these sessions, and the 
questions and answers as may be 
reported are not attributed to the 
individuals who voice their ideas or 


seek information in regard to specific 
aspects of foundry sciences. 


Two shop courses are on the 1946 
program, one a 4-session Gray Iron 
Shop Course, the other a 5-session 
Sand Shop Course, the latter con- 
centrating this year on sand control 
practices. 


The Gray Iron Shop Course ses- 
sions are scheduled for the after- 
noons of May 6, 7 and 8, and the 
morning of Thursday, May 9. Two 
sessions will deal with cupola oper- 
ations, and two with castings de- 
fects, a subject on which intensive 
work has been carried on by the 
Castings Defects Committee. 


Subjects and Group Leaders 


Monday’s subject is Metallurgy of 
Cupola Mixes, with K. H. Priestley, 
Eaton Mfg. Co., Vassar, Mich., 
leading the discussion. Members of 
the Castings Defects Committee will 
handle, on Tuesday and Wednesday, 
the discussions of Castings Defects 
Attributable to Metal. Thursday’s 
subject is Metallurgy of Carbon 
Control in the Cupola, with the dis- 
cussion led by R. A. Clark, Electric 


' Metallurgical Co., Chicago. 


Three of the Sand Shop Course 
meetings have been set up as eve- 
ning sessions, giving local plant men 
an opportunity to attend. Mon- 
day’s subject is Magnesium Molding 
Sands, with Oscar Blohm, Hills- 
McCanna Co., Chicago, the discus- 
sion leader. On Tuesday, Malleable 
Molding Sand Control will be taken 
up, and two discussion leaders will 
handle the topic: E. C. Zirzow, Na- 
tional Malleable & Steel Castings 
Co., Cleveland, and L. - Richard 
Spann, Eastern Malleable Iron Co., 
Naugaruck, Conn. 


W. M. Ball Jr., Magnus Brass 
Div. of National Lead Co., Cincin- 
nati, will conduct the discussion of 
Brass and Bronze Sand Control, 
Wednesday afternoon. Gray Iron 
Sand Control, the subject of the 
Thursday evening shop session, will 
be discussed by two men: H. C. 
Winte, Worthington Pump & Ma- 
chinery Corp., Buffalo, N. Y., and 
T. W. Curry, Lynchburg Foundry 
Co., Lynchburg, Va. The final sand 
shop session, Friday morning, deals 
with Steel Foundry Sand Control, 
and E.°E. Woodliff, Foundry Sand 
Service Engineering Co., Detroit, is 
the discussion leader. 
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NONDESTRUCTIVE 
INSPECTION OF CASTINGS 


Intelligent application of nondestructive test methods, old 
and new, by trained inspection personnel working with 
sound acceptance standards enables the foundry to determine 
exact locations of defective areas, change foundry techniques 
to eliminate them, and produce quality castings at lower cost. 





Clyde L. Frear 
nd 


a 
Robert E. Lyons 


Bureau of Ships, USN. 
Washington, D.C. 


IN GENERAL, nondestructive 
testing includes any method of in- 
spection, practicable or impractic- 
able, efficient or inefficient, which 
will disclose the presence of defects 
in a part without destroying the part 
itself. When applied to castings, the 
definition may be extended to cover 
those methods which, while they 
may remove part of the casting, 
leave the final part retaining its 
specific dimensions and still usable. 

Examples of such a method are 
drilling out bosses and removal of 
extraneous metal such as padding 
and risers which were added to pro- 
vide feeding, thus exposing areas 
which upon visual examination may 
give some idea of the soundness of 
the underlying metal. 

A thorough inspection of castings 
should be capable of determining 
the presence of internal as well as 
external defects, and provide a 
fairly complete knowledge of the 
extent of such defects. In the past, 
surface quality has often been an 
important factor in determining the 
acceptability of castings, and much 
development work has been carried 
out to improve the surface appear- 
ance. To the dismay of a number 





This paper will be presented and dis- 
cussed at an Inspection of Castings Ses- 
sion of the Fiftieth Annual Meeting, 
American Foundrymen’s Association, at 
Cleveland, May 6-10, 1946. Oral and 
written discussion is solicited. The 
= expressed in the paper are those 
of the authors and not necessarily those 
of the Navy Department. 
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of foundrymen who have prided 
themselves upon the excellent finish 
of their castings, defects have been 
disclosed upon subsequent machin- 
ing or pressure testing. 

A fine finish is important in many 
items, among which are statuary, 
name plates, medals, hardware, etc., 
but is certainly of secondary impor- 
tance when the casting is to resist 
pressure or heavy loading stresses. In 
such cases the major effort should 
be exerted in obtaining internal in- 
tegrity which, in many cases, can 
be obtained only at the expense of 
surface appearance. 

It becomes necessary then to pro- 
vide some method of inspection 


which will show just what is inside 
the casting and permit of an ac- 
curate interpretation of the amount 
and extent of any discontinuities and 
their probable effect upon the final 
serviceability of the part. For years 
foundrymen have been sectioning 
castings to determine their internal 
soundness. 

This is far from being a non- 
destructive test and, although it 
shows defects present in the area 
sectioned, it does not indicate the 
quality in any other area. The 
writers know of one case where a 
casting apparently was sound, as 
shown by sectioning, yet a large 
shrinkage cavity extended to within 


Fig. 1—T ypical arrangement of apparatus for hydrostatic testing of valves 
and fittings (3Y2-in. bronze angle valve under test). 
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less than Y%-in. from the cut and 
was missed entirely by the section- 
ing. Certainly as a method of 
correcting foundry technique the 
sectioning described was useless. 
Although sectioning, or fracturing, 
is a valuable method of inspection 
in many cases for the correction of 
foundry technique, it is absolutely 
useless in checking those accidental 
defects which often occur despite 
the care used in the foundry and the 
standardization of technique. 


Nondestructive Inspection Methods 
Nondestructive inspection methods 

may be considered to include the 

following: 

. Visual inspection. 

. Sound or percussion tests. 

. Impact tests. 

. Pressure tests. 

. Radiographic examination. 

Magnetic inspection. 

. Electrical conductivity. 

. Penetrants. 

. Supersonics. 


A brief description will be given 
for each method and an attempt 
made to outline the advantages and 
disadvantages of each. No attempt 
will be made to list all methods 
which might be made to serve as 
nondestructive tests, nor to list many 
of the newer tests which are in a 
developmental stage. All methods 
listed are in regular use in one or 
more foundries. 


>OmNIRUPON + 


Visual Examination. Visual in- 
spection constitutes the oldest and 
most widely used inspection method 
in existence. In fact, it is so exten- 
sively used that many forget to list 
it as an inspection method. Its im- 
portance will become even more 
apparent when it is considered that 
the success of most of the nonde- 
structive methods described in the 
following paragraphs depend upon 
visual inspection for interpretation. 

As the name implies, this method 
consists of examining the surface of 
the casting with the unaided eye, 
the use of a hand lens or, in certain 
cases, low-power microscopes. The 
number .of surface defects which 
may be found by a trained inspector 
but which might not be located by 
the ordinary observer is sometimes 
surprising. 

Among the types of defects which 
are found by visual inspection are 
“burned-in” sand, blows, rat tails, 
cold shuts, swells, surface porosity 
and surface cracks. The hot tear is 
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another important defect which is 
commonly considered as internal. 
Many of these, perhaps all of them, 
extend to the surface and may be 
picked up by visual inspection, un- 
less the tear or crack is too narrow 
to be observed. 


One of the most important uses 
of visual inspection is to determine 
whether a casting is within the 
specified dimensions. No details of 
this use need be given as the subject 
has been covered by papers pre- 
viously presented to the Association. 


Numerous defects which ordinarily 
are internal become exposed during 
machining. It is rather late to dis- 
cover the presence of defects at this 
point, especially if the discovery is 
made after the finish machining 
operation has been completed. A 
number of metals, of which steel is 
an outstanding example, when found 
to contain defects after machining, 
can be repaired by welding or other 
suitable means, especially if a ma- 
chining cut is still to be made. 


Welding operations usually cause 
a small amount of warpage and, if 
the part is to be finished to close 
dimensional tolerances, every effort 
should be expended to determine the 
presence of any harmful defects and 
make necessary weld repairs before 
the finish machining operation. 

This is true even when the repair 
is made in an unfinished area of a 
casting which has already been ma- 
chined to dimension, as the heat 
from the welding operation may 
cause sufficient warpage to make the 
part useless because of misalignment 
of the finished areas. Added to this, 
stress-relief heat treatment, often 
necessary after weld repairs have 
been made, may injure finished sur- 
faces sufficiently to make the use of 
the part impracticable. 


Internal Flaws 

Valuable and necessary as visual 
examination is, it will not take the 
place of, inspection methods which 
will show the presence (or positive 
absence) of internal defects. How- 
ever, it is necessary that the inspec- 
tor, to be capable of correct inter- 
pretation of nondestructive _ test 
results, must have thorough training 
in locating defects and recognizing 
them as such. 

Many inspectors evidently have 
lost sight of the fact that it is just 
as much their duty to accept satis- 
factory material as it is to reject 


material which is not suitable for 
the purpose intended. It is always 
easier, when in doubt, to reject a 
part, and if such doubt does exist 
perhaps rejection is the only answer, 
at least until such time as this doubt 
can be removed. 


With training and experience the 
inspector will become more certain 
of himself and will be able to accept 
a greater percentage of parts with- 
out endangering their usefulness in 
service. It should be the chief pur- 
pose of the various methods to re- 
move, insofar as possible, the doubt 
which may exist in the inspector’s 
mind as to whether a part may be 
accepted, repaired, or rejected with- 
out qualification. 

Sound or Percussion Tests. Next 
to visual testing, the sound or per- 
cussion method probably is the old- 
est method of inspecting for discon- 
tinuities without destroying the part. 
A number of variations and refine- 
ments of the method have been 
made, but, basically it consists of 
suitably supporting the part or sus- 
pending by chains or other equip- 
ment, permitting the part to swing 
free of the floor and other obstruc- 
tions, then tapping with a hammer. 

Weight of the hammer blows must 
be selected and adjusted to set up 
vibrations in the part, thus produc- 
ing a certain characteristic tone 
which may or may not be changed 
in pitch or quality by the presence 
of discontinuities which tend to 
change the wave length of the 
sound produced by the blows. 


Limitations 

This test is analogous to the test- 
ing of china and porcelain ware 
for cracks by tapping with a pencil 
or the fingernail. Such a method 
may serve to detect relatively large 
discontinuities in otherwise homo- 
genous metal, and probably, would 
be successful to a certain extent with 
forgings having simple shapes and 
fairly uniform cross sections. 

On the other hand, it is not 
difficult to imagine relatively large 
internal defects which extend in cer- 
tain directions but which would not 
alter the length or quality of the 
sound vibrations set up in the piece, 
in which case no indications of the 
defect would be noted. 

Most castings are complex in 
shape, which in itself may hinder the 
production of a pure tone upon 
being struck with a hammer. The 
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orientation of the crystals will also 
tend to dampen the tone. 


Considering the harmless discon- 
tinuities which may exist in a large 
percentage of castings, all of which 
may have an effect upon the char- 
acter of the vibrations, it can be 
expected that a relatively large in- 
ternal defect might be required to 
change the tone sufficiently to be 
detectable by the ear with sufficient 
selectivity to distinguish between a 
harmful defect and one which would 
not be harmful, and to determine 
whether such a defect is located in 
a highly-stressed area. 


The use of a stethoscope for locat- 
ing abrupt changes in the tonal 
quality has been recommended, but 
even by this means it is doubtful if 
a small but harmful defect could be 
detected with certainty. In general, 
such a method would not be suitable 
with the metals having high damp- 
ing characteristics. . 

Impact. As a method of nonde- 
structive inspection, testing by im- 
pact must not be confused with the 
commonly known impact tests such 
as the Charpy and Izod tests, which 
require a specimen to be broken 
during the test. One form of non- 
destructive impact test would be an 
extension of the sound test described 
in the previous paragraph, the only 
difference being that larger ham- 
mers are used and heavier blows are 
struck. 

Whether or not it may be con- 
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sidered as a nondestructive test often 
depends upon the amount of energy 
expended in the blows. Another ver- 
sion of the impact test, the drop 
test, consists of dropping the casting 
from a certain specified height, usu- 
ally onto a steel or other solid plate 
of certain specified thickness and 
weight. 

The expected value of such a test 
is the hope that all castings which 
contain harmful defects will break 
and be rejected automatically, and 
that those containing no defects will 
withstand the impact of the drop 
and be passed as acceptable. 


Observations 

However, instances have occurred 
in the experience of the writers 
where castings have been acciden- 
tally dropped from heights of less 
than that specified and onto wood 
blocks or concrete floors and suf- 
fered breakage in areas having no 
defects. In other instances, castings 
have successfully passed the specified 
drop test only to be put into service 


and break under loads considerably ~ 


lower than those exerted in the test. 
In this latter case, small defects 
already present in the casting prob- 
ably withstood the test, but increased 
sufficiently under the influence of the 
impact stresses to lower the strength 
of the part to a point considerably 
below that required to withstand the 
stresses applied in regular service. 
Another form of the test consists 
of dropping a specified weight from 


Fig. 2—High pressure steel fitting 
under steam test. 


a predetermined height upon select- 
ed portions of the casting. This form 
of test is an improvement over the 
regular drop test in that the appli- 
cation of the load is under better 
control. 

However, this does not eliminate ° 
the chance of breakage or propaga- 
tion of defects. It has taken only a 
few instances of breakage similar to 
that described in the foregoing to 
make the writers believe that drop 
tests and other forms of impact tests 
are not to be trusted as acceptance 
tests for castings, and in many cases 
may do more harm than good. 

In those cases where such a test is 
considered necessary, the tests should 
be followed by others capable of de- 
termining the presence of disconti- 
nuities which may have resulted from 
the impact stresses. 


Pressure Testing. Pressure tests are 
used to locate leaks and to test the 
over-all strength of parts such as 
valves, fittings, boilers, etc., which 
are to carry fluids in service, and 
may be divided: into hydrostatic, 
steam, and air tests. 

Hydrostatic testing consists of seal- 
ing all openings in the casting except 
a small opening for the introduction 
of a water pipe and another for a 
vent, the latter opening being 4s 
nearly as possible at the highest point 
in the casting. 


A vent is provided in order that 
all air may be removed from the part 
before the application of the pres- 
sure. The part then is completely 
filled with water and the pressure 
gradually increased to a specified 
point, which usually is one and one- 
half or two times the pressure for 
which the casting is designed. 

For obvious reasons where leaks 
are suspected, the pressure should be 
applied slowly. Fig. 1 shows a typi- 
cal set-up for hydrostatic testing 
of valve bodies and fittings. The il- 
lustration shows a 3'-in. bronze 
angle valve under test. 

It will be noted that the inlet and 
bonnet openings of the valve body 
are closed by rubber gaskets, the nec- 
essary pressure to prevent leakage 
around the gaskets being applied by 
a large screw passing through the 
yoke shown at the top of the photo- 
graph. This screw is operated by 
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means of a hand wheel located 
above the yoke. The outlet is closed 
by a gasket and steel plate held in 
place by C-clamps. 

The small valve shown at the top 
center is opened and water is 
pumped into the casting under test 
by means of the hand pump shown 
at the lower right. When water flows 
from the valve at the top, showing 
that all air has been forced out, the 
valve is closed and pumping con- 
tinued until leaks are found in the 
valve body, or until the specified test 
pressure is indicated on the gauge. 

With the test pressure being ap- 
plied, the casting is carefully ex- 
amined for small leaks and their lo- 
cation. If the operator has been suc- 
cessful in obtaining an absolutely 
tight system, with no leakage around 
the gaskets, through the pump or in 
the piping, then even a very slight 
leak or seepage will be indicated by 
a dropping off of the pressure shown 
on the gauge. 


General Considerations 

As fluid pressure is exerted in all 
directions, the hydrostatic test gives 
a measure of the over-all strength of 
the casting. Little or no chance of 
danger to personnel exists should the 
casting fail under the test pressure. 

Water being almost incompressi- 
ble, any enlargement of the part un- 
dergoing test will cause an instanta- 
neous reduction or relief of the pres- 
sure, thus preventing shattering of 
the part. For this reason, applica- 
tion of pressure by a_ high-speed 
pump should be avoided. A small 
hand pump is preferred for this pur- 
pose. 

In addition to testing for over-all 
strength, the hydrostatic test will lo- 
cate individual leaks through the 
wall. The action of these individual 
leaks has given rise to the expressive 
but not highly accurate terminology 
of weepers, seepers, leakers and 
squirters. 

The hydrostatic test shows over- 
all strength and the presence of leaks 
only at the time the test is made, 
and gives no real assurance that the 
part will continue to be free from 
defects in service. Cases have been 
known where a casting was shown to 
be sound by a hydrostatic test and, 
when the pressure was removed, the 


Fig. 3—Automatic boiler used in 
steam tests 
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casting leaked under a reapplication 
of the testing pressure. 

It is well known that most found- 
ries desire, insofar as possible, that 
no machining be performed on the 
pressure parts of castings, and almost 
insist upon one unmachined surface 
in order that an unmachined skin 
will be left to resist the pressure, the 
interiors of most castings being less 
dense than the outer layers. 

Another consideration is the fact 
that most castings are considerably 
overdesigned, not only to provide a 
generous factor of safety but to ob- 
tain walls which are sufficiently 
heavy to be run successfully. With 
this last in mind, it is easy to under- 
stand that a shrinkage defect which 
may occupy as much as 75 per cent 
of the wall thickness might not man- 
ifest itself as a leak under the speci- 
fied pressure test. 

Many shrinkage cavities appear to 


_ be smooth-walled when the casting is 


sectioned, and have been considered 
harmless provided that sufficient 
metal has been left in the wall to 
give the necessary strength. 
However, close examination under 
the microscope has shown that many 


of these apparently smooth-walled 
cavities are filamentary in charac- 
ter, and sometimes these filaments 
have the characteristics of fine hot 
tears or cracks which extend almost 
through the casting wall. 


Stress Variations 

When such a casting is subjected 
to high-pressure steam or to alter- 
nate high and low pressures, the ef- 
fect of the expansion due to heat or 
the straining of the walls under pres- 
sure may sooner or later cause the 
filamentary shrinkage cracks to ex- 
tend, thus causing the defect to reach 
entirely through the wall. This phe- 
nomenon probably accounts for 
many of the leaks in. pressure lines 
which have developed in service in 
parts which withstood pressure tests. 


This fact should not be considered 
as condemning pressure tests, but is 
given as one explanation of some- 
thing which has occurred many 
times. The writers are in favor of 
pressure tests on pressure castings, 
in conjunction with other nonde- 
structive tests, as these tests most 
nearly approach actual service con- 
ditions. They wish only to point out 
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Fig. 4—Electromagnetic radiation diagram. 


that no single test will give complete 
assurance of absence of harmful 
defects. 

Steam Tests. When, fittings, valves, 
etc., are to withstand high pressure 
steam service, a steam test is often 
applied. In most ways such steam 
tests are no better than hydrostatic 
tests except that the steam, being at 
high temperature, has a tendency to 
expand the metal and open up small 
defects which might have been 
missed by the hydrostatic test. 

In addition, steam and other gases 
will pass through very small open- 
ings more rapidly than will liquids. 
Steam tests should be used only as 
adjuncts to hydrostatic tests, and 
should never be applied until the 
part has been hydrostatically tested 
at considerably higher pressure than 
the steam pressure actually applied 
in the test. 

Because of high compressibility, 
steam (and other gases) will retain 
most of its pressure after consider- 
able enlargement of the part, and 
any slight reduction in pressure may 
be built up again in a short time. 
The high pressure acting on the 
weakened walls of the part under 
test may cause breakage with suffi- 
cient violence to injure personnel by 
flying pieces or scalding. 

Figure 2 shows a steam test being 
made on a steel “Y” casting for high 
pressure steam service. Although any 
source of high-pressure steam which 
may be available is suitable for this 
purpose, the automatic boiler illus- 
trated in Fig. 3 is convenient for pro- 
ducing a continuous supply of steam 
under any predetermined pressure 
for any desired time with but little 
attention from the operator. 

Air Tests. Testing with air is an 
adaptation of the hydrostatic and 
steam test, and is conducted in the 
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same manner except that air is used 
in lieu of water or steam. In gen- 
eral, it is simpler to apply and re- 
quires comparatively inexpensive 
equipment, and because of its con- 
venience is used to a great extent 
in the production inspection of small 
valves and fittings, especially those 
which are to operate under compara- 
tively low pressures. 

However, it may be used with 
larger parts, especially in those cases 
where a few pieces are to be tested 
and no regular equipment for hydro- 
static testing is available. Small parts 
are usually tested by immersion in 
water or other suitable liquid. The 
air pressure is then applied internal- 
ly and the air seeps through any 
openings in the part and forms bub- 
bles of air on the surface, thus per- 
mitting ready location of leaks. 

Instead of immersing the part in a 
liquid, which would be inconven- 
ient with large parts, soap solution 
may be spread over the surface with 
a brush. Leaks will then be found 
by observing bubbles and frothing of 
the solution where air passes through 
the wall. 

Radiographic Examination. Ra- 


diography was the first development 
which provided a means of actually 
looking through castings or other 
opaque materials and determining 
the presence of internal discontinu- 
ities and, in certain cases, heteroge- 
neity of the material. Although it is 
50 years since Roentgen discovered 
the ability of certain rays to pene- 
trate metal, it was not until the 
1930’s_ that sufficiently powerful 
equipment was developed to make 
the use of x-rays practicable for in- 
specting castings. 

Concurrent with the development 
of industrial x-ray equipment, the 
Naval Research Laboratory devel- 
oped the use of gamma-rays emitted 
during the decomposition of radium 
and radium salts as a means of in- 
spection. 


These rays, which will - penetrate 
materials commonly considered as 
opaque, are not mysterious if it is 
realized that opacity to light is mere- 
ly the property of absorbing light 
rays to the extent that the rays are 
not transmitted through the mate- 
rial. 


Characteristics of Short Waves 


Many materials which are com- 
monly considered as opaque become 
transparent in thin sections, a typi- 
cal example being gold. With this 
consideration in mind, opacity be- 
comes a comparative term, and it is 
readily conceivable that it might be 
possible to generate light rays to 
which ordinarily opaque materials 
would become transparent. 

X-rays and gamma-rays are elec- 
tromagnetic rays having wave lengths 
of approximately 10-* to 10-*° cm. 
Light rays visible to the eye have 
considerably longer waves, _ their 
wave lengths lying between approxi- 


Table 1 


Raptum DECOMPOSITION PRODUCTS 


1 Type of Radiation Half Life 
Name ( ) = Weak Radiation Period 
I cick sitahsecadsanenedissniehecsenneotnis Alpha (Beta and Gamma) 1,590 yr. 
Radon (niton, or 
radium: emanation)....................00 Alpha 3.825 days 
i Gi tthe aos ccdanreguuienuaeeebes Alpha 3.05 min. 
(ESL NG PACA NIE SRST 1 een SAS RD CT Peas Beta (Gamma) 26.8 min. 
I Mi cca Fcirpincizciarsih scoaiteossaneombacescvient 99.97 per cent Beta and Gamma 17.9 min. 
hic. go ncchapensehcoernveneibicin Alpha Cal. 106 sec. 
TE SEES EEE aa Cane Beta 1.32 min. 
Radium D (radio lead)...................06 (Beta and Gamma) 19 yr 
IE Dice tncdiidingtgdiachns Satqrienaoweneswsosas Beta 4.9 days 
Radium F (Polonium)....................0 Alpha (Gamma) 140 days 
NIN WN Sn cas eas cckchcerdensnccecegebiigetpsoe — 
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mately 10-? and 10 cm. (Fig. 4). 
As the lengths of these electromag- 
netic waves become shorter their 
penetrating power increases until, 
finally, they are able to penetrate 
objects opaque to ordinary light 
waves. 

For the sake of emphasis it should 
be repeated that opacity and trans- 
parency are only relative terms. Thus 
a thick piece of glass would tend to 
be more opaque and less transparent 
than a thinner piece of the same 
glass, which is the same as saying 
that the thick piece would absorb 
more light rays than would the thin- 
ner piece. 

Extending this reasoning, a piece 
of smoked glass or a lens from a 
melter’s goggles would absorb more 
light than would a piece of clear 
glass of the same thickness. X-rays 
and gamma-rays follow these same 
rules. With thicker metal, more rays 
are absorbed and fewer pass through; 
also, the more dense the metal as 
measured by its specific gravity, the 
less the penetration of the rays. 

Consider a piece of metal plate 
which is apparently sound by visual 
inspection but is known to contain a 
localized shrinkage defect in the cen- 
ter. If this plate is exposed to x-rays 
or gamma-rays, some of the rays 
striking the plate will be absorbed by 
the metal and stopped in their path, 
the remainder passing through. 


Radiographic Indications 

Because of less metal where the 
shrinkage occurs, more rays will pass 
through the plate at this spot. Rays 
passing through cannot be seen as 
they are invisible to the eye. How- 
ever, they will cause a fluorescent 
screen to glow, the intensity of the 
glowing being proportional to the 
intensity of the rays striking the 
screen. 

Therefore, examination of this 
screen discloses the location of the 
defect by the presence of a brighter 
spot. The silver coating of a pho- 
tographic film will absorb a certain 
number of the rays passing through 
it, the number absorbed being pro- 
portional to the number striking it. 

These absorbed rays have an effect 
or the film similar to that of light. 
Therefore, if a film is placed against 
the metal plate on the side opposite 
to the source of the rays, the rays 
passing through the plate and then 
through the film will affect the film 
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Fig. 5—Construction diagram of simple x-ray tube. 


to a greater extent immediately un- 
der the defect through which the 
greater number of rays penetrated. 

If this exposed film is developed, 
it will show darker in that area 
where the defect was located. It be- 
comes evident, therefore, that inter- 
nal defects in a casting can be lo- 
cated by the passage of x-rays or 
gamma-rays through the casting and 
recording the intensity of these rays 
upon a photographic film. 

Special films with an emulsion 
coating on each side have been de- 
veloped for radiography, thus per- 
mitting greater ray absorption than 
single-coated films and hence record- 
ing the presence of defects with 
greater assurance and shorter expo- 
sure time. 

Radiographic examination in- 
cludes the use of x-rays and gamma- 
rays; also, the use of a few other 
materials which emit rays capable of 
penetrating heavy materials. Wheth- 
er X-rays or gamma-rays are used 
depends upon the availability, power 
of the equipment, type and size of 
the material being tested, portability 
of the equipment, and often upon 
the convenience. 

To a certain extent the two 
sources are interchangeable, but each 


has certain advantages and disad- 
vantages which should be thorough- 
ly understood, especially when de- 
ciding upon the purchase of equip- 
ment. 

X-rays. These rays are produced 
by the impact of electrons upon a 
target, part of the mechanical energy 
resulting from the motion of the 
electrons being changed to energy in 
the form of electromagnetic waves. 

Figure 5 shows a simple form of 
x-ray tube, which consists of a cop- 
per anode and cathode sealed into an 
evacuated, heat-resistant glass bulb. 
The inner end of the cathode is cup- 
shaped and is provided with a small, 
coiled tungsten filament, one lead of 
which is insulated from the cathode 
itself. 

In operation this filament is heat- 
ed by passing a current under an 
emf. of approximately 12 volts taken 
directly from a special step-down 
transformer or from a low-voltage 
tap from the main power transform- 
er. The passage of the current and 
heating of the filament causes a 
build-up of electrons around the fila- 
ment. 

Electrons are negatively charged 
and have a certain small mass or 
weight. The outer end of the anode 
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is arranged for cooling, and the inner 
end adjacent to the filament is pro- 
vided with a small tungsten insert or 
target. When a high-voltage direct 
current of the order of 50,000 to 
250,000 volts is impressed on the 
tube as indicated in the diagram, 
the negative charge on the cathode 
rejects the electrons which surround 
the filament. 


If the filament current continues 
to flow, electrons are continually 
formed and rejected by the high- 
voltage negative charge. The nega- 
tively charged electrons are held to 
a relatively straight and narrow 
path because of the opposition of 
the negatively charged cathode cup. 


After traveling across the space 
separating the cathode and the an- 
ode, the electrons strike the tungsten 
target where their motion is sud- 
denly stopped and their kinetic en- 
ergy is converted, mostly into heat 
which is conducted through the cool- 
ing fins. Remaining energy is con- 
verted into electromagnetic waves 
which, theoretically, leave the target 
in all directions. 


The X-Ray Beam 

Most of the unwanted rays are 
absorbed by the metal of the anode 
and cathode, and often by lead 
which surrounds the tube. A “win- 
dow” is provided to permit certain 
of the rays to leave the tube in the 
form of a cone or pyramid, depend- 
ing upon the shape and location of 
this window, which is designed to 
give a beam of the desired dimen- 
sions. By manipulating the tube, the 
x-ray beam can be aimed in any de- 
sired direction. 


The number of electrons emitted 
from the filament is proportional to 
the amount of current (usually 
measured in milli-amperes) im- 
pressed across the tube, and it fol- 
lows that the intensity of the rays is 
also proportional to the current. The 
speed of the electrons is increased 
with increase of voltage (usually 
measured in kilovolts) . 

As the speed of the electrons is in- 
creased the wave lengths of the 
x-rays produced become shorter. In 
short, the wave length is inversely 
proportional to the voltage. 

Sensitivity, or the ability to regis- 
ter small defects, is dependent upon 
the wave length of the x-rays, the 
greater the wave length, the greater 
the sensitivity. It would appear from 
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Fig. 6—X-ray radiograph of ¥ to 1 in. stepped test block. Radiograph made 

using 185 kv. and timed for 5,-in. section. Note: High contrast, and lack 

of detail at thin section (top) and heavy section (bottom); also, sensitivity 
indicated by clear rendition of milled slots at midlength. 
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Fig. 7—Gamma-ray radiograph of same block shown in Fig. 6. Radiograph 

made using 500 milligrams of radium. Note: More uniform density and 

lower contrast by comparison with Fig..6; also, decreased sensitivity in- 
dicated in less pronounced rendition of milled slots. 
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this that low-voltage x-rays should 
always be used for assurance of find- 
ing the smallest possible discontinu- 
ities, but other factors must be taken 
into account. 


Probably the most important from 
a production standpoint is the fact 
that there are limits in thickness 
that rays from a particular voltage 
source will penetrate. Equipment of 
150 kvp. (kilovolt-peak) is not of 
much use with steel thicknesses 
above one in. but is suitable for 
aluminum and magnesium of greater 
thickness. 


Equipment rated at 220 kvp. is 
suitable up to 3 in. of steel, but 
above this the exposure time becomes 
excessive. Rays from _ 1000-kvp. 
equipment can be used practically 
up to 6 in. of steel, and often up to 
8 in. or somewhat higher. Machines 
operating at 2000 kvp. have been 
introduced on the market, and can 
be used with considerably greater 
thicknesses. 


Another difficulty is encountered 
in the use of low-voltage x-rays, es- 
pecially in the inspection of castings. 
Few castings are uniform in cross 
section, and when radiographing 
nonuniform sections the problem of 
density and contrast enters. 


Exposure Factors 

Contrast can be defined simply as 
the difference in darkening of the 
film caused by the rays passing 
through a defect as distinguished 
from that caused by rays passing 
through the adjacent sound metal. 
Up to a certain point, contrast is 
synonymous with readability. Films 
from low-voltage x-rays should have 
more contrast than those from high- 
er voltages. 

However, if a wedge ¥%-in. thick 
at one end and 2 in. thick at the 
other is radiographed with a single 
exposure using 150 kvp. x-rays, the 
length of exposure (expressed in mil- 
liampere-seconds) being calculated 
for the average thickness, the image 
of the thin end of the wedge will be 
too dark to be readable with any il- 
lumination of the film, while that of 
the thick end will be so light that 
no defects will show. 

Figure 6 illustrates this to a cer- 
tain extent. In this case an x-ray 
radiograph, known as an x-ograph, 
has been made of a 4x8-in. steel 
plate which is one in. thick at one 
end and tapers by %-in. steps to 
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Fig. 8—X-ray head, 140 kup. Trans- 
former is separate from head neces- 
sitating high voltage cables. 


¥g-in. thickness at the opposite end. 
A slot 1% in. wide has been milled 
across these steps in order to obtain 
a continuous taper from one-in. to 
zero thickness lengthwise of the 
plate. 

In this tapered surface have been 
milled slots measuring 0.01x0.01 in., 
0.02x0.02 in., 0.04x0.04 in., and 0.08 
x0.08 in., which serve to show the 
sensitivity which is obtained at any 


Fig. 9—X-ray head, 220 kup. Trans- 
former and tube are combined in 
head. Jib crane mounted. 










thickness along the plate. This ra- 
diograph was made using 185 kv. 
and shows best rendition of the 
milled slots midlength of the block, 
the exposure having been adjusted 
for the 54-in. section. 

Although the density obtained at 
the thin end of the block is not too 
great to be read by high intensity 
illumination, little or no detail can 
be noted by ordinary illumination. 
The same is true with the heavy end 
where the radiographic density is too 
low to register any but large defects. 
In the midportion of the block, the 
0.01x0.01-in. slot is easily seen on 
the original radiograph, indicating 
better than 2 per cent sensitivity. 


Increased Penetration 

By using rays with shorter wave 
lengths (those produced by higher 
voltages), this difference in densities 
between thick and thin sections be- 
comes less. In other words, the “lati- 
tude” increases with decrease in the 
wave length. Latitude and contrast 
may be considered as inverse to each 
other. 

If it is desired to gain latitude, 
a loss in contrast will result. In the 
radiographic examination of cast- 
ings, the x-ray equipment selected 
must be a compromise between cer- 
tain advantages and disadvantages 
and capable of operating under volt- 
ages which will penetrate the metal 
being tested in a reasonable length of 
time; also, which will give sufficient 
latitude in the range of thicknesses 
to be examined. 

Gamma-Rays. Radiography using 
radium depends upon the emission 
of penetrating rays produced by the 
decomposition of radium or radium 








salts. Table 1 shows the various steps 
in the decomposition process. 
Alpha and beta rays produced by 
the decomposition have no direct 
use in radiography, as their path is 
so short that it is doubtful if they 
ever leave the container in which the 
radium is placed. Even if they did 
penetrate this container they prob- 
ably would not reach the casting be- 
ing examined, let alone penetrate it. 
Gamma-rays, on the other hand, 
have very short wave lengths, and 
hence high penetrating power. As 
previously described under x-rays, 
because of the short wave lengths in- 
volved radiographs made with gam- 
ma-rays have high latitude, and little 
or no difficulty will be experienced 
in showing defects in heavy and light 


‘sections radiographed on the same 


film. 

Using the same reasoning, the con- 
trast will be lower than that ob- 
tained with x-rays having greater 
wave lengths, thus making it some- 
what more difficulty to distinguish 
defects recorded on the film than 
would be the case with the same de- 
fect located by x-rays. In this con- 
nection, Figs. 6 and 7 should be 
compared. 

In the case of light metal castings 
and thin-walled castings having fair- 
ly uniform cross sections, the use of 
x-rays is preferred. Because of the 
bulkiness and weight of x-ray equip- 
ment, it usually is necessary to trans- 
port castings to a special area set 
aside for the purpose and where the 


Fig. 10—X-ray head, 1000 kup. 
Combined tube head and transform- 
er. Pantograph mounted. 
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equipment has been permanently in- 
stalled. 

Figures 8, 9, and 10 show several 
x-ray installations, the control panels 
for each piece of equipment being 
placed in a separate room. For ease 
of transportation and setting up for 
radiographing, radium is much to be 
preferred, and in many places, such 
as those where no electrical power is 
available, it is the only equipment 
which can be used. 

Even where a complete x-ray in- 
stallation is available, radium is a 
necessity in certain locations in some 
castings, where openings are too 
small to insert a film or an x-ray 
tube. The radium itself (usually in 
the form of radium sulphate) is en- 
closed in a small, hermetically sealed 
silver capsule, which in turn is en- 
closed in an aluminum or steel “egg” 
from which the silver capsule is not 
removed during its use. 

For safety to personnel during 
transportation from place to place, 
the radium container is placed in a 
carrying case provided with approxi- 
mately 2 in. of protective lead on all 
sides. 

One of the chief drawbacks to the 
use of radium is the long exposure 
time required as compared with x- 
rays. In many cases, convenience 
overbalances this deficiency. In other 
cases, several castings can be radio- 
graphed at the same time with the 
same unit of radium, which is not 
possible with most types of x-ray 
equipment. 

Many of the larger castings cannot 
be x-rayed conveniently with any- 
thing less than 1000-kvp. equipment 
which, in addition to being expen- 
sive, is very bulky and requires a 
room with heavy walls to provide 
protection for operating personnel 
from the effects of the rays. 

Where the production of a found- 
ry is sufficient to cover the cost of 
high voltage x-ray equipment, its use 
is recommended because of its speed, 
especially in radiographing heavy 
sections, and because of its greater 
sensitivity. However, in most found- 
ries the use of radium probably will 
continue. 

Even the slow speed of gamma- 
radiography is not necessarily a 
handicap, as indicated in Fig. 11, 
which shows 22 valve bodies being 
rad:ographed at one time. With such 
a sct-up it often is convenient to ar- 
ranze a large number of castings in 
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Fig. 11—Twenty-two valve bodies radiographed at one time. Circles painted 
on floor facilitate placing parts at correct distance from radium (center). 





Fig. 12—Multiple set-up employing 1000 kup. x-ray equipment. 


such a manner that the exposure will 
be continued overnight, when all 
personnel, including the radiogra- 
pher, may be absent. 

It should be mentioned that such 
multiple setups are not limited en- 
tirely to gamma-radiography, as in- 
dicated by Fig. 12, where several 
castings are arranged around the tar- 
get of a 1000-kvp. x-ray. At present 
such x-ray set-ups are limited almost 
entirely to equipment capable of op- 
erating at 1000 kv. or higher. 

After several years’ experience in 
radiographing steel castings of vari- 


ous sizes and shapes, the writers can 
say that gamma-radiography has 
served the trade well in insuring sat- 
isfactory castings, and probably will 
continue in use in most foundries, 
but they recommend the use of 
x-rays where practicable and eco- 
nomical. 

Before leaving the subject of ra- 
diography, it would be well to men- 
tion some of its limitations. Although 
it is at present the only nondestruc- 
tive method which will show with 
certainty the presence of deep-seated 
defects and reveal the types of de- 
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fects present and their extent, it does 
fail to show many small defects 
with certainty, especially closed 
cracks, often the most harmful de- 
fects in a dynamically stressed mem- 
ber. 

With low-voltage x-rays in some 
instances it is possible to locate 
defects the smallest dimensions 
of which are 0.5 per cent of the 
section thickness. In most produc- 
tion inspection, 1 per cent is as much 
as can be expected, and when using 
gamma-rays, 2 per cent is about the 
best that can be obtained. 

In some cases it may not be possi- 
ble to find defects which are smaller 
than 3 to 6 per cent of the section 
thickness. Fine surface cracks are 
difficult and often impossible to lo- 
cate, particularly in heavy sections 
and other parts of castings of designs 
which do not lend themselves to 
radiographic examination. 

Magnetic Inspection. As _ previ- 
ously stated, radiographic inspection 
often is unable to reveal fine cracks 
and other harmful defects of dimen- 
sions smaller than a certain percent- 
age of the section thickness. 

In other cases, defects occur in 
large castings in locations which are 
of such shape and size that it is 
impossible to place the film or the 
source of radiographic energy to ob- 
tain suitable rendition of the defect 
on, the film. Furthermore, harmful 
defects sometimes occur in the most 
highly stressed sections of the cast- 
ing which, however, may be too 
heavy for radiographing. Many of 
these castings are of such design that 
to date it has not been found possi- 
ble to prevent the occurrence of 
cracks with assurance, yet these 
cracks are at times so fine or tight 
that they are difficult or impossible 
to find by visual inspection, radiog- 
raphy, or other means of nonde- 
structive testing so far described. 


General Characteristics 

It is desirable, therefore, to have 
a method of inspection which will 
locate the presence of such defects. 
Magnetic inspection serves this pur- 
pose provided the part being tested 
is capable of being magnetized. 

In general, the magnetic test con- 
sists of magnetizing the area to be 
tested and applying magnetic par- 
ticles in the form of a powder, by 
dusting or spraying with an oil sus- 
pension of the particles. If the piece 
being tested contains no discontinui- 
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ties, the magnetic lines of force will 
tend to folow a continuous path 
through the material. 


If a defect or other metallic dis- 
continuity is present, these lines are 
forced to find a path around the ob- 
struction. If the discontinuity is at 
or near the surface, some of the 
lines of force will pass through the 
air and cause the magnetic particles 
to pile up, thus making the presence 
of the defect readily apparent by 
visual inspection. 

Although a strong permanent 
magnet or an electromagnet may be 
used to magnetize the part under 
test, magnetization usually is more 
conveniently accomplished by pass- 
ing an electric current directly 
through the piece. The current in 
its passage through the metal pro- 
duces circular magnetic lines of 
force in a plane at right angles to 
the direction of current flow. 


Test Methods 

The most popular procedures for 
applying the current to the castings 
are the prod and the all-over meth- 
ods. A third method, consisting of 
wrapping a conductor such as ordi- 
nary welding cable around the part 
in the fashion of a solenoid, usually 
is more convenient in testing finish 
machined parts. where even slight 
arcing at contacts might burn the 
finish. 


The prod method consists essen- 
tially of pressing two conductors, 


spaced approximately 6 to 8 in.’ 


apart, against the surface of the 
casting at the area being inspected, 
thus placing that part of the casting 
in series with the electric circuit. 

While the current is being ap- 
plied, magnetic particles (iron fil- 
ings cloaked in colored powder) are 
dusted over the casting surface be- 
tween the prods and the excess 
powder gently removed by blowing 
obliquely over the surface by lung 
power, or preferably by a controlled 


air blast such as may be obtained by- 


using a 5/16-in. I.D. air or oxygen 
hose with the air throttled to about 
2 psi. by means of an acetylene or 
other low-pressure regulator. 
Magnetizing Equipment. The chief 
requirement for magnetic powder 
inspection is equipment which will 
supply current of sufficient amper- 
age at as low voltage as practicable. 
Welding generators, when used 
with certain precautions, will serve 





to produce the required current for 
magnetic powder inspection when 
using the prod method. When am- 
perage in excess of the capacity of 
a single generator is required, ma- 
chines may be connected in parallel. 


Arcing 

When using welding machines as 
the source of current, a contactor 
switch should be provided to break 
the circuit before removing the 
prods since, because of the com- 
paratively high voltage involved, an 
excessive amount of arcing will 
occur if the circuit is broken by re- 
moving the prods. 

Arcing may cause surface crack- 
ing and, in the case of higher car- 
bon, and alloy steels, will produce 
hard spots which will interfere with 
machining. Arcing should be avoided 
especially on finished machined sur- 
faces. 


Storage batteries provide a readily 
portable source of current. Each 
storage cell will supply approximate- 
ly 300 amperes and, by connecting 
the cells in parallel, multiples of 300 
amperes may be made available. The 
low voltage (2 volts) eliminates the 
danger of harmful arcing, and there- 
fore the need for contactor switches. 


When using storage batteries care 
should be taken that individual con- 
tact periods be made as short as 
practicable, consistent with efficient 
examination, in order to prevent ex- 
cessive discharge of the cells. Be- 
cause of the rapid discharge an am- 
meter should always be provided in 
the testing circuit to insure the nec- 
essary current density at all times. 

Specially designed magnetic equip- 
ment is available which will provide 
a convenient means of obtaining any 
desired amperage for the prod meth- 
od, all-over method, or the wrap- 
around method. Although conven- 
ient contactor switches are supplied 
the equipment is designed to work at 
low voltages, thus minimizing the 
dangers resulting from arcing. 

The all-over method is similar to 
the prod method except that, in- 
stead of spacing the electrical con- 
tactors a short distance apart, con- 
tact is made to each end of the cast- 
ing, or other extremities chosen to 
control the flow of the current and 
the direction of the magnetic flux. 
The whole casting between the con- 
tacts becomes magnetized. 

With this greater distance it is 
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Fig. 13—Defect in bronze casting as 
seen by visual inspection. 


necessary to use higher currents, usu- 
ally of several thousand amperes, de- 
pending upon the size and shape of 
the casting, to compensate for the 
greater spacing of the contacts. Mag- 
netic particles are sprinkled over the 
whole casting surface and removed 
in the same manner as in the prod 
method. 


In general, the all-over method is 
particularly applicable to large cast- 
ings because of speed gained in its 
application, but is not as sensitive as 
the prod method by which better 
control of the magnetizing current 
may be obtained. The prod method 
usually is found more convenient and 
accurate for the inspection of small- 
er castings weighing under 500 Ib. 


Because of the possibility of using 
larger current concentrations, the 
prod method is more suitable than 
the all-over method for locating de- 
fects which lie slightly below the sur- 
face of the casting. 


General Practice 

Magnetic inspection is often lim- 
ited to certain critical locations of 
castings. Care should be exercised 
in applying the magnetic particle 
test, as operators unfamiliar with the 
various types of defects and their lo- 
cation in the casting are likely to use 
the test indiscriminately, requiring 
the removal of metal under every in- 
dication, whether harmful or not. 

It is not unusual to limit the use 
of the test to the detection of surface 
hot tears and cracks, other defects 
which are indicated by the test be- 
ing dressed with a grinding wheel to 
determine the depth, often recheck- 
ing the ground area before chipping 
when this is found necessary. 

A variation of the magnetic test 
consists of using magnetic particles 
covered with material which fluor- 
esces under ultraviolet light. As the 
indications produced by the glowing 
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particles are much more distinct 
than those resulting from ordinary 
particles, this method is especially 
useful in testing for defects in the 
bores of cylinders, inside of tubes 
and other locations where the light- 
ing is such that the usual magnetic 
powder indications are difficult to 
distinguish. 

Electrical Conductivity. This 
method is one of the simplest yet 
probably the least used of any non- 
destructive method known, and 
where applicable gives good results 
which are reproducible from casting 
to casting. It is practicable only 
where a large number of castings of 
the same design are made within 
close dimensional tolerances and 
rather close composition control. 


Procedure 
The method consists of passing 


-an electric current through the piece, 


or selected areas on the piece, using 
constant voltage. The success of the 
test lies in the fact that, if all pieces 
are of the same size and contain no 
defects, the conductivity of each 
piece will permit the same amount 
of current to pass. 

If a nonconducting defect exists 
in the casting, the actual conducting 
cross section _is reduced and the re- 
sistance is increased proportionately. 
This increase in resistance permits a 
lesser amount of current to pass, 
which fact is determined by an am- 
meter in the testing circuit. 

It is evident that this method is 
applicable only in cases where a 
large number of similar castings are 
to be inspected, and requires a num- 
ber of parts which are known to be 
sound in order to standardize the 
equipment. 

Penetrants. The writers have at- 
tempted to describe the fields of use- 
fulness of radiographic and mag- 
netic particle inspection, and to 
point out that the latter method is 
the only one on which reliance can 
be placed to show positively the pres- 
ence of fine surface defects which 


Fig. 14—Same defect under black 
light after fluorescent oil treatment. 


cannot be located by visual inspec- 
tion, radiography, or other known 
nondestructive tests. 

Unfortunately, the magnetic par- 
ticle method cannot be used with 
nonferrous or austenitic alloys, al- 
though some of the latter may be 
slightly magnetic because of a small 
amount of retained alpha iron, A 
test which will locate positively the 
presence of fine surface defects in 
nonmagnetic castings is desirable. 

Oldest of such tests is the -one 
commonly known as the “oil and 
whiting test,” in which a thin oil is 
applied to the surface of the casting 
and allowed to remain in contact for 
a time sufficient for the oil to be 
absorbed into any openings by capil- 
lary attraction. 

If all oil is then removed from 
the surface and the part allowed to 
stand for a time, a slight amount of 
the oil will seep from the openings 
and become visible on the surface. 
To expedite the process, the cleaned 
casting should be painted immedi- 
ately with whitewash which, when 
allowed to dry thoroughly, not only 
tends to absorb the oil from the 
opening (thus hastening seepage), 
but also shows this seepage to ad- 
vantage by the discoloration of the 
white surface. 

Instead of using whitewash, pow- 
dered talc may be dusted over the 
surface. This is not as sensitive as 
a thin coating painted on, but the 
casting is easier to clean afterward. 

A commercial process has been 
developed for the purpose, utilizing 
a highly penetrating oil in which is 
dissolved a substance highly fluores- 
cent under ultraviolet light. After 
sufficient time has been allowed for 
complete penetration and the oil has 
been cleaned from the surface, a so- 
called dusting powder is dusted or 
poured over the surface. 

This powder absorbs the oil from 
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the defect much as ink is absorbed 
by a blotter. The casting is exam- 
ined under black light (an invisible 
form of ultraviolet light), and the 
oil absorbed on the surface by the 
powder fluoresces or glows, giving a 
strong indication of the underlying 
defect. 

Figure 13 shows a tear in a bronze 
casting as seen by visual examina- 
tion. Figure 14 shows the same de- 
fect treated with fluorescent pene- 
trating oil and developing powder 
and viewed under black light. 

Like magnetic inspection methods, 
this latter method using a fluorescent 
penetrating oil shows even the finest 
surface defect in great detail. How- 
ever, unlike magnetic inspection 
methods it does not give indications 
of interior defects unless these actu- 
ally reach the surface, in which case 
the indication is limited to the ex- 
posed part of the defect. For in- 
terior defects, even if close to the 
surface, it is necessary to use ra- 
diography or some other method of 
nondestructive testing. 

Supersonics. The use of high fre- 
quency sound waves (pitch above 
the audible range) is at this writing 
the latest development in methods 
of nondestructive testing. If super- 
sonic vibrations are set up at one 
end of an object, the wave travels 
to the opposite end of the piece and 
is reflected back to the point of 
origin, the time of travel being meas- 
ured by an ocillograph. 

Principle 

If a discontinuity lies in the path 
of the wave, this path, and hence 
the time of traverse, is shortened, 
the wave being reflected from the de- 
fect. The wave automatically plot- 
ted on the ocillograph will indicate 
the location of the discontinuity and 
may indicate its approximate size. 

Supersonics have been developed 
to the point where they have been 
used with considerable success in 
examining forgings, rolled plate and 
other simple shapes. Because of the 
usually intricate shapes of castings 
and the comparatively rough sur- 
faces, and also because the most 
likely defects occur at locations of 
compound curvatures, it has not 
been found practicable to apply this 
method to casting inspection beyond 
a limited extent. 

In the near future the process and 
equipment will doubtless be devel- 
oped to the point where an addi- 
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tional ‘and valuable nondestructive 
testing method will be available. 

It has been the intention of the 
writers to cover briefly the different 
methods of nondestructive testing as 
applied to the inspection of cast- 
ings, and to discuss the comparative 
advantages and disadvantages of 
each. 


Test Value 

The value of any test depends 
upon the ability of the inspector, 
and this probably applies especially 
to those who have the obligation to 
accept or reject castings because of 
the results of nondestructive tests. 
The writers have seen cases where 
serviceable castings have been 
scrapped, and also where castings 
have been accepted only to fail later 
in service. 

An inspector who has not had an 
exhaustive training and been able 
to prove his ability to interpret the 
results of tests correctly should not 
be permitted to pass final judgment 
upon the acceptability of a casting. 
Cases may be mentioned where new- 
ly hired personnel without ‘manufac- 
turing experience has been placed 
in inspection departments and, after 


‘a few hours’ instruction, permitted 


to reject parts with finality. 

It is the ‘writers’ opinion that a 
person cannot be a successful inspec- 
tor until he has had thorough train- 
ing in manufacturing processes as 
well as in the technique of inspec- 
tion methods and the interpretation 
of tests. 

Regardless of the inspector’s abil- 
ity in interpretation, he cannot do a 
satisfactory job of inspection unless 
he has been given standards of ac- 
ceptance to which he can work and 
which will aid his judgment in mak- 
ing decisions. It is not to be ex- 
pected that the inspector will do his 
work with constant reference to the 
standards. 


Acceptability 


Unless the foundry technique is — 


poor or entirely lacking, no question 
will arise concerning the acceptabil- 
ity of good castings, and the same 
applies to those which are rejectable 
without question. Only in border- 
line cases will it be necessary to refer 
to the standards. 

As further interpretation experi- 
ence is gained, the standards will be- 
come more and more like a fire in- 
surance policy, the cost of which is 





paid willingly with the hope that it 
never has. to be used. 

It is believed that the more im- 
portant nondestructive test methods 
which are currently being used and 
are applicable to the examination of 
castings have been discussed in this 
paper. Detailed descriptions have 
been omitted as separate articles in 
the literature describing details of 
technique and the necessary equip- 
ment are available. 

It must be borne in mind that, 
although an excellent job of inspec- 
tion can be accomplished by the usc 
of these methods, no method yet de- 
veloped is sufficient in itself to de- 
termine with finality the presence 
and extent of all types of defects. 


Tests for Defects 

Rather, each method has its own 
advantages for certain types and lo- 
cations of defects, and each method 
usually serves best when used in con- 
junction with one or more of the 
other tests. Constant development is 
underway with most of the methods 
to make them more sensitive, en- 
large their field and shorten the time 
necessary for inspection. 

Foundry Use of Nondestructive 
Inspection. Visual inspection is prob- 
ably used in all foundries. However, 
it has been the experience of the 
writers that many castings with small 
surface blemishes, which would in 
no way affect the serviceability, have 
been rejected because visual inspec- 
tion failed to give any indication as 
to whether the discontinuity on the 
surface extended into the body of 
the casting. 

This has been the case especially 
with pressure castings and with struc- 
tural castings which might be sub- 
jected to severe loading and reversed 
stresses in service where an internal 
defect would be liable to progres- 
sion as a result of these stresses. In 
such cases it becomes evident that 
a test which would give proof of 
internal soundness would introduce 
considerable savings in the foundry. 

In spite of this possibility, many 
foundries have shown hesitancy in 
accepting these new methods of in- 
spection, probably fearing that any 
method which would indicate the 
presence of defects not found by 
previously known methods could not 
fail to increase the percentage of re- 
jected castings. 

It is true that this has happened 
in a number of cases when raciog- 
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raphy and magnetic inspection were 
first used, as these methods began to 
show up defects of which the par- 
ticular foundries were unaware. 

However, when these same found- 
ries began using the results of this 
inspection to determine the exact lo- 
cation of defective areas, then chang- 
ing the foundry technique to elimi- 
nate these defective areas, it was 
found that most of the castings could 
be made without harmful defects. 
Also, by knowing the exact extent 
of all internal defects it became a 
simple matter to suggest design 
changes which would reduce the lia- 
bility to unsoundness. 

Use of radiography, for instance, 
has almost eliminated the necessity 
for sectioning or breaking castings to 
determine soundness. One steel 
foundry reported that the cost of 
castings which would have been cut 
up for inspection, had radiography 


not been available, had paid the cost 
of all radiographic inspection in that 
foundry, including the cost of equip- 
ment, materials and personnel. 

It is probable that other foundries 
also have found this to be true. It 
is the writers’ opinion that with the 
adoption of practical nondestructive 
testing methods and with a sincere 
effort to improve the quality of the 
castings, foundrymen will find that 
sound castings can be produced eco- 
nomically and the use of nondestruc- 
tive testing a distinct asset instead of 
the liability which many have con- 
sidered it. 
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CHICAGO CHAPTER 


Active In City Production Conference 


HoLpDING MORE meetings than any 
other participating group, the Chi- 
cago A.F.A. chapter sponsored six 
technical sessions at the Chicago 
Production Show and Conference 
held in the Stevens Hotel, March 20, 
21 and 22. 


One of 47 member organizations 
of the Chicago -Technical Societies 
Council, the chapter aided in pro- 
moting this conference by arranging 
15 informative technical talks. 

General chairman for the A.F.A. 
sessions at the production confer- 
ence was Oscar Blohm, chief metal- 
lurgist, Foundry Division, Hills- 
McCanna Co., Chicago. Aiding him 
as vice-chairman and_ honorary 
chairman, respectively, were Bruce 
L. Simpson, president, National En- 
gineering Co., Chicago, and E. R. 
Young, district manager, Climax 
Molybdenum Co., Chicago. 


Modern Techniques Described 

The first session was addressed by 
James L. Yates, construction engi- 
neer. Worthington Pump & Ma- 
chinery Co., Buffalo, N. Y. Mr. 
Yates’ talk on plant engineering and 
foundry operations was followed by 
a paper dealing with foundry mod- 
emnization presented by Lester B. 
Knight, Lester B. Knight & Asso- 
ciates, Chicago. Chairman of this 
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session was R. L. MclIlwaine, vice- 
president, National Engineering Co. 

In a session dealing with pattern 
design and interchangeability, and 
permanent mold production, talks 
were given by William E. Tharp, 
foundry technical supervisor, Cater- 
pillar Tractor Co., Peoria, Ill., and 
Maj. Jack W. Wheeler, consultant 
on permanent molding, Springfield, 
Mass. The meeting was conducted 
by Co-Chairmen Harry J. Jacobson, 
Industrial Pattern Works, Chicago; 
and John Mader, Stewart Die Cast- 
ing Corp., Chicago. 

W. D. McMillan, works metal- 
lurgist, International Harvester Co., 
Chicago, was chairman of the third 
foundry session. Duplexing of mal- 
leable iron was discussed by W. R. 
Jaeschke, foundry engineer, Whiting 
Corp., Harvey, Ill. James E. Kear- 
ney, chief engineer, Swenson Evapo- 
rator Co., Harvey, IIll., talked on 
uses for cast iron in the chemical 
industry. 

Foundrymen attending the session 
on magnesium heard five papers. 
Addressing the meeting were the fol- 
lowing of Dow Chemical Co., Mid- 
land, Mich.: M. V. Chamberlin, 
who presented a paper co-authored 
by J. G. Mezoff on magnesium found- 
ry practice; C. E. Nelson, who read 
a paper on casting design by Dr. G. 


H. Found, design engineer; and A. 
T. Peters, who talked on pumping 
magnesium. Marvin E. Gantz, 
metallurgist, American Magnesium 
Corp., Cleveland, described the use 
of calcium in magnesium alloys. 
Micro-porosity in magnesium alloy 
castings (printed in full elsewhere in 
this issue) was presented by J. A. 
Davis who wrote the paper in col- 
laboration with L. W. Eastwood, 
also of Battelle Memorial Institute, 
Columbus, Ohio. 

The steel session was under the 
chairmanship of L. H. Hahn, metal- 
lurgist, Sivyer Steel Casting Co., 
Chicago. C. E. Sims, Battelle Me- 
morial Institute, discussed behavior 
of certain cast steels at low temper- 
atures. G. A. Lillieqvist, director of 
research, American Steel Foundries, 
East Chicago, Ind., reviewed recent 
metallurgical developments in steel 
casting production. 

A final session dealt with brass 
and bronze. A. W. Gregg, foundry 
engineer, Whiting Corp., Harvey, 
Ill., presided. Experiences in war- 
torn Europe were related by Carl O. 
Thieme, vice-president and works 
manager, H. Kramer & Co., Chi- 
cago. Walter W. Edens, technical 
director, Ampco Metal, Inc., Mil- 
waukee, explained the use of bronze 
as an engineering material. 


Refractories Committee 


Plans Convention Panel 

Lep By A GRouP of outstanding 
and qualified leaders, a panel dis- 
cussion will take up current foundry 
refractory problems at the forthcom- 
ing 50th Anniversary meeting in 
Cleveland. 

Headed by Charles S. Reed, Chi- 
cago Retort & Fire Brick Co., Chi- 
cago, as moderator, the panel mem- 
bership will include: R. H. Stone, 
Vesuvius Crucible Co., Swissvale, 
Pa.; J. A. Bowers, American Cast 
Iron Pipe Co., Birmingham, Ala.; 
A. S. Klopf, Lester B. Knight & As- 
sociates, Chicago; and E. J. Car- 
mody, Charles C. Kawin Co., Chi- 
cago. 

For the presentation and discus- 
sion of more formal papers, a second 
session on refractories will be held, 
to consider such aspects as: practical 
application of foundry refractories; 
rammed linings in electric steel 
foundries; and, how to line up and 
keep in repair a new cupola. 
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Technique usually employed in 

making transverse tests does 
not involve the precise measure- 
ments required for a cast iron modu- 
lus determination of practical value. 
Further fundamental work should 
ultimately provide a true conception 
of cast iron and its use to best 
advantage. 


CAST IRON... 


Modulus of Elasticity 








Alvin J. Herzig 
Metallurgical Engineer 


Climax Molybdenum Co. 
Detroit 





THE DESIGN of useful articles 
from the materials of trade is made 
easier when we assign to these ma- 
terials, as a constant property, a 
value for the modulus of elasticity. 
Such an assignment is based on two 
premises, both of which are merely 
convenient approximations. These 
premises are, that our engineering 
alloys are homogeneous and _ that 
homogeneous metals and alloys obey 
Hooke’s Law. 

In the first place, the materials 
with which we deal are never 
homogeneous; and in the second 
place, even homogeneous materials 
should not be expected to exhibit a 
linear _ stress-strain relationship. 
Analysis of the attractive and re- 
pulsive forces between atoms pro- 
vides no basis for such a simplifica- 
tion in the relationship between 
stress and strain. It is doubtful 
whether a metal ever obeys Hooke’s 
Law, since greater refinement of 
measurement indicates greater 
divergence from it. 

Provision for Strain 

Nevertheless, engineers have long 
recognized that the accommodation 
of stress in any material involves 
strain and that the design of a use- 
ful machine element which is to 
carry a stress implies that the accom- 
panying strain be provided for. 

The significance of practically 
immeasurable strain in problems of 
design is not so great, nor is our 
ability in construction to provide 
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for very small deformations so fully 
developed, but that the stress-strain 
relationship in many metals and 
alloys may be regarded as a straight 
line at low loads. For example, in 
steel substantially all of our design 
problems involving elasticity may be 
safely approached on the assumption 
that the modulus of elasticity is con- 
stant between zero load and the 
elastic limit. 


However, when we are concerned 
with alloys which are manifestly 
heterogeneous (such as cast iron), or 
when even in homogeneous mate- 
rials we are investigating problems 
which involve the theory of elas- 
ticity, we should recognize that our 
present conception of the modulus 
of elasticity is empirical. No one be- 
lieves that the usual laboratory ten- 
sile test measures, even relatively, 
atomic cohesion. No one should 
assume that our present methods of 
computing a value for modulus give 
us, even relatively, a measure of the 
elasticity of the atomic bond. 


Stress-strain Relationship 


In cast iron the stress-strain rela- 
tionship is complicated by the addi- 
tional circumstances that even under 
very low loads, the deformation of 
cast iron is only partly elastic. The 
usual routine methods of measuring 
that deflection of cast iron bars 
under transverse loading are sufh- 
ciently accurate to reveal a continu- 
ous curvature in the stress-strain 
relationship, and obviously there is 
no basis for assuming a constant 
modulus of elasticity in any range 
of stress. Furthermore, unlike steel, 
cast irons of different types have 
widely different values for modulus. 


Some investigators have ap- 


proached the study of modulus of 
elasticity in cast iron from a funda- 
mental point of view. Extension of 
this type of work will ultimately give 
us a true conception of what cast 
iron is, how it behaves, and how 
to use it to best advantage. At pres- 
ent we are concerned with the more 
immediate demand for useful engi- 
neering information. 

Granting that it is evident that 
Young’s modulus of elasticity must 
be an empirical figure for cast iron, 
since no part of the stress-strain 
curve is a straight line, relative 
vaiues for the stiffness of iron are 
still required. Dr. MacKenzie 
pointed out in 1933 that it was 
apparent from transverse bending 
curves that the modulus of elasticity 
would vary from point to point on 
the curve, but that when the modu- 
lus was calculated from the actual 
deflection at stresses comparable to 
those contemplated in the design, 
the resultant modulus might be used 
confidently for calculating the bend 
of the member. 


Because we have had in the past 
a free choice to adopt any type of 
test, and because we have had an 
unexplainable urge to report a high 
value rather than a reliable one, we 
have recorded values for modulus of 
cast iron up to 40 million psi. Most 
of the available values for the modu- 
lus of elasticity of cast iron have 
been calculated from transverse test 
data. 

The technique usually employed 
in making the transverse test does 
not involve the precision measure- 
ments required for a modulus de- 
termination of practical value. If all 
the data which can be put on a com- 
parable basis are examined, the 
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spread is alarming, especially if we 
regard the whole range of cast irons 
as a single type of material. While 
this may be permissible for alloys 
which are pseudo-homogeneous, 
such as steel, it cannot be admitted 
in the case of cast iron. 

Metallurgists as a group accept 
the proposition that the properties 
of cast iron are dependent to an im- 
portant degrée upon the amount, 
size, shape, and distribution of the 
graphite. As early as 1929 it was 
shown that the stress-strain relation- 
ship of cast iron could be simulated 
in steel by making slits, holes, and 
notches in steel test bars, thus im- 
itating the effect of graphite in cast 
iron on the section modulus. In 
1937 Bolton published a chart cor- 
relating the elastic modulus deter- 
mined in tension with the graphite 
content of cast iron. 

For the purpose of this discussion, 
it seemed advisable to extend the 


correlation begun by Mr. Bolton; ° 


but because the data on stress-strain 
curves from the transverse bend 
tests are more numerous, it was de- 
cided to base this extension on 
transverse test data rather than on 
moduli determined in tension. 

In all, 108 stress-strain curves 
were found which’ could be re- 
garded as reliable for irons on which 
the graphitic carbon content was 
reported. A wide variety of irons 
was represented. Some of the trans- 
verse tests were made on 2-in. bars, 
on 24-in. centers; and some of the 
tests were made on 1.2-in. bars, on 
18-in. centers. 

The relative elastic modulus was 
calculated from these data when 
such computation had not already 
been made at the source of the in- 
formation. For the 1.2-in. bar, the 
formula E = 1194 X P/D was used, 
and for the 2-in. bar, E = 367 X 
P/D, where P was taken as 25 per 
cent of the ultimate load and D was 
the deflection at load P in inches, as 
described in the 1933 A.F.A.- 
A.S.T.M. Symposium on Cast Iron. 
Moduli thus obtained were plotted 
against graphitic carbon content of 
the irons, as shown in the graph. 

It is not unfair to expect that in 
the manipulations of the transverse 
test errors aggregating + 10 per 
cent are obtained. The shaded area 
shown in the figure represents such 
an error band. This band includes 
70 per cent of the results, and it is 
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believed that the other 30 per cent 
could be accounted for if it were 
possible to take into consideration 
not only the amount of the graphite, 
but the size, shape, and distribution 
of the graphite flakes as well. 

At this time it may be concluded 
that the divergence between the 
elastic modulus of cast iron and that 
of steel, and the scatter in values 
for cast iron, are entirely a func- 
tion of the graphite carbon which 
the cast iron contains. 

Until fundamental work provides 
more knowledge of the elastic be- 
havior of cast iron, it would seem 
wise to adhere to the practice of 
calculating a relative modulus of 
elasticity from a carefully conducted 
transverse test with all its present 
empirical assumptions. A tendency 
to determine values for modulus of 
elasticity of cast iron by other meth- 
ods has already led to the unfor- 
tunate and erroneous conclusion 
that some fundamental concepts of 
mechanics and metallurgy do not 
apply to all types of cast iron. 
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How SHOULD THE FOUNDRY 
sell its castings—on the price per 
piece or price per pound basis? A 
controversy has existed over this 
question for many years. Some foun- 
drymen believe that it makes little 
difference to them, or to their com- 
panies, how their product is sold. 
Does it really matter? 

The writer believes that it does 
matter—there is a substantial dif- 
ference. In the writer’s opinion, 
-after being associated for many years 
with a company which sold its prod- 
uct on a price per piece basis, he 
feels that the advantages of the price 
per piece policy, both to the pro- 
ducer and to the consumer, are great 
enough to eliminate the price per 
pound policy from further considera- 
tion. 

The writer also believes that to se- 
cure maximum benefits from the 
price per piece sales policy, opera- 
tions in the producing foundry 
should be on a_piecework basis 

wherever possible. Piecework rates 
should apply especially in the core, 
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work systems in its core, molding, 
and cleaning departments. If, as is 
the case with many foundries, clean- 
ing is done on a pound basis, the 
price differential for weight varia- 
tion, in the gray iron example, should 
be seven cents per pound instead of 
two cents per pound. 

Also, the figure used for cleaning 
cost includes the burden. Various 
foundries figure cleaning burden in 
so many different ways that any per- 
centage burden given would lead 


Table 1* 


Per PrecE vs. PER Pounp 
(10-LB. Gray IRon CasTING) 


. {Direct $0.10 
Core Cost pBurden (200% ) 0.20 
Direct 0.20 

Mold Cost al (200% ) 0.40 
Cleaning Cost 0.50 
$1.40 

Metal Cost at $0.02/Ib. .20 
Total Cost—Per Piece $1.60 
Per Pound 0.16 





*To avoid uvereet, no profit is added. If it 
were, the results would be approximately the same. 








only to controversy as to how it had 
been calculated. 
Table 1 presents data that would 


‘normally appear on an estimate sheet 


in relation to the core, mold and 
cleaning costs of a 10 pound gray 
iron casting. 

If the actual weight of a casting 
is always the same as the estimated 
weight, there is no difference be- 
tween per pound and per piece sell- 
ing prices. But (and it’s a big one), 
how many foundrymen can “guess- 
timate” the exact weight of a cast- 
ing consistently? 

The weight of the previously 
mentioned gray iron casting was esti- 
mated at 10 pounds. Table 2 shows 
what happens when there is a plus 
or minus variation from the 10 
pound estimated weight. 

Under the price per piece sales 
policy, the price of each casting 
would be as shown in Table 2. This 
is because the sales agreement with 
the customer would be that for any 
variation in weight from the esti- 
mate, he would be charged, or 
credited, for the cost of the metal 
in the casting, over or under the 


Table 2 
Castinc Costs witH WEIGHT VARIATIONS 












‘ ‘ Estimated 
molding, and cleaning departments. pi ail W eight — Higher — 
| To bring out the point that the Casting Weight, |b. 8 9 10 11 12 
| price per piece basis is more equit- = Gore Cost sDirect $0.10 $0.10 $0.10 $0.10 $0.10 
able than the price per pound, the a a vee aoe sir oe 
: : . rect : . . : y. 
writer presents his cost methods with _ Mold Cost ‘Ber esa 0:40 0:40 0:40 0:40 0.40 
examples based on logical and basic- ~—Ceaning Cost 0.50 0.50 0.50 0.50 0.50 
ally sound assumptions. In the ex- —— —— —— omen — 
- amples cited, the cost items, e.g., the Piece Cost ; $1.40 $1.40 $1.40 $1.40 $1.40 
| metal, core, and molding costs and Metal Cost @ $0.02/lb. 0.16 0.18 0.20 0.22 0.24 
burdens, are not actual figures. It is Total Piece Cost $1.56 $1.58 $1.60 $1.62 


$1.64 
assumed that the foundry has piece- Sa ae Mey Oe 
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estimated weight at two cents per 
pound. 

Now what happens when the 
castings are sold on a price per 
pound basis? The agreement with 
the customer would be that he 
would be charged or credited for 
any weight variation of price on the 
price per pound basis. Therefore, 
any weight variation would have to 
be compensated for on a price per 
pound basis, or 16 cents per pound. 


On which basis would you, as a 
producer, rather make a price ad- 
justment to your customer, at two 
cents per pound or at 16 cents per 
pound? The writer does not hesi- 
tate to state that the two cents per 
pound is the correct basis of cus- 
tomer compensation because it rep- 
resents the actual cost of the metal 
weight difference between the esti- 
mated and actual weight of the 
casting. 

Irrespective of casting weight, 
the core and mold must be made 
according to the dimensions of 
the drawing. Their size, and the 
equipment used to make them, is 
dependent upon the dimensional 
specifications of the drawing as re- 
flected in the pattern and core box 
equipment. Therefore, the cost of 
these operations can be calculated 
accurately. Likewise the cleaning 
cost can be estimated accurately 
from time-studies and price-rates on 
similar castings. Metal cost per 
pound is known from the day to 
day melting operation. The major 
difficulty is in the estimation of the 
metal volume in the proposed cast- 
ing and, therefore, weight. 


Volume Calculation 

When the price per piece policy 
is used, the producer admits the 
possibility of an error in his casting 
volume calculation and takes steps 
to allow for the error. When the 
price per pound policy is used, the 
producer indirectly infers that he 
has no confidence in his estimates on 
core, molding, cleaning and metal 
costs because he distributes his 
weight error over all those opera- 
tions. He is placing part of the cost 
of each operation in the price per 
pound and not correcting for metal 
weight only. He penalizes all de- 
partments for an error which actu- 
aily affects only one, the melting 
cepartment. 


Let us compare the results of the 
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per piece price vs. the per pound 
price quotation, and its effect when 
the actual weight of a casting varies 
from the, estimated weight. 
Price Fluctuation 

Table 3 shows the effect of a one 
and a two pound weight variation 
over and under the estimated weight. 
The second line in Table 3 shows 
the actual piece cost of the casting, 
as shown in Table 2, and the third 
line the sale price of the castings 
with a price per piece policy. The 
fourth line shows the price of the 
casting when the customer is charged 
on a per pound basis and is ob- 
tained simply by multiplying the 








weight by 16 cents per pound, the 
quoted per pound price. 

The next line shows the loss or 
gain to the foundry quoting on a 
price per pound basis as against the 
actual casting cost. This shows that 
on a per pound basis, the foundry 
would lose 28 cents on each casting 
it sold if the casting actually 
weighed two pounds less than the 
estimated weight. The last line is 
self-explanatory. 

Table 4 shows the price paid by 
the consumer on orders of 100, 500 
and 1000 castings on both the per 
piece and per. pound basis, while 
Table 5 shows the loss or gain to 




















Table 3 
EFFect OF Per Piece vs. PER Pounp PrIcE ON CUSTOMER CHARGES 
Estimated 
———— eer Weight Over ——-*3 
Casting Weight, Ib. 8 9 10 11 12 
Total Piece Cost $1.56 $1.58 $1.60 $1.62 $1.64 
Per Piece Price to Customer 1.56 1.58 1.60 1.62 1.64 
Lb. Price to Customer 1.28 1.44 1.60 1.76 1.92 
Gain or Loss to Foundry 
- quoting on lb. Basis —0.28 —0.14 0.00 -+-0.14 -+-0.28 
Gain or Loss if Cleaning 
is on lb. Basis —0.18 —0.09 0.00 +0.09 +0.18 
Table 4 
CoNnsuUMER Cost oF VARYING CASTING ORDERS 
Casting 100 500 1000 
Weight, Piece Pound Piece Pound Piece Pound 
lb. Price Price Price Price Price Price 
8 $156 $128 $780 $640 $1,560 $1,280 
g 158 144 780 720 1,580 1,440 
11 162 176 810 880 1,620 1,760 
12 164 192 820 960 1,640 1,920 
Table 5 


Errect OF Per Piece vs. PER PouNp PrIcE ON CASTING ORDERS 

















Cost per Castings Ordered—— 
Casting Total Piece, 100 500 1000 
Weight, Piece Ib. Basis Producer’s Producer’s Producer’s 
lb. Cost at 16c Loss Gain Loss Gain Loss Gain 
8 $1.56 $1.28 $2600 _......:. $140.00 _........ $280.00 cic 
9 1.58 1.44 14:00" :....... O00 > = asc 140.00 _........ 
11 1.62 Fes 3. ints TAB. ote FOO os cachet 140.00 
12 1.64 th ; Rigen es 2670 6 «om OG 00) — 2 cas 280.00 
Table 6 
EFFECT OF INCREASED METAL Cost 
Estimate 
Casting Weight, lb. 8 9 10 11 12 
Cost up to Metal $1.40 $ 1.40 $ 1.40 $ 1.40 $ 1.40 
Metal @ $1.00/lb. 8.00 9.00 10.00 11.00 12.00 
Cost and Sale Price under — ~ 
Per Piece Price Policy $9.40 $10.40 $11.40 $12.40 $13.40 
Sale Price @ $1.14/lb. 9.12 10.26 11.40 12.54 13.68 
Gain or Loss on |b. Basis —-0.28 —0.14 0.00 +0.14 +0.28 
Gain or Loss on |b. Basis, 
if Cleaning is on lb. Basis —-0.18 —0.09 0.00 +0.09 +-0.18 






























the producer when the actual cast- 
ing weight varies from the estimated 
weight. 

The above figures show that if, 
under the per pound price basis, 
the producer underestimates the 
weight of the casting, he stands a 
loss. If he overestimates the weight, 
he makes a large profit and penalizes 
or alienates the customer. When 
selling on, the price per piece basis 
he eliminates such risks. 


Effect of Metal Cost 

The author has spoken on “Costs” 
at a number of A.F.A. chapter meet- 
ings. Invariably, when such an ex- 
ample as has been cited is given, 
the question is raised, “That’s all 
right for gray iron, but we run a 
brass shop and our average metal 
cost is 30 cents per pound,” or “40 
cents per pound.” 

Many foundrymen believe that a 
higher metal cost will transform 
losses to profits. What does higher 
metal cost do? It does nothing. It 
has no effect on the final profit or 
loss when a quotation is made on 
either the piece or the per pound 
basis. 

Table 6 illustrates the results of 
increasing the metal cost to $1.00 
per pound and assuming that the 
core, mold and cleaning costs re- 
main constant. 


The above figures answer the 
question “How much difference does 
metal cost make when quoting on 
a price per piece or price per pound 
basis?” The answer is, none. The 
| gains and losses of the price per 
pound basis remain the same. If 
the metal costs $100 per pound it 
still would make no difference. Figure 
it for yourself. 


Caterpillar Holds 
Supervisor Conferences 


CATERPILLAR TRACTOR CO., Peoria, 
Ill., is sponsoring for its fourth year, 
their supervisor conferences. These 
conferences are offered on a volun- 
tary participation basis and are open 
to all Caterpillar supervisors who 
desire to attend. 

Whereas, in the past, emphasis 
has centered on mechanical prob- 
lems, conferences added to this 


year’s program pertain to effective 
speaking, practical psychology, lead- 
érship and reports for cost control. 
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Education Men Draft Foundry Course 


HOLDING ITs FIRST MEETING at the 
Hotel Cleveland, Cleveland, recent- 
ly, the Sub-Committee on Special 
Foundry Curriculum for Engineering 
Schools or Colleges, Joint Foundry 
Industry Committee on Education, 
drew up a tentative proposed cur- 
riculum for a special engineering- 
management college course. Arrange- 
ments were made for contacting a 
number of engineering schools con- 
cerning preliminary discussions lead- 
ing toward final recommendation of 
a course that would be feasible from 
the standpoint of the schools and 
the industry. 


Members present at the meeting 
were: F. G. Sefing, International 
Nickel Co., New York City, repre- 
senting the A.F.A.; A. C. Denison, 
Fulton Foundry & Machine Co., 
Inc., Cleveland, and J. M. Price, 
Ferro Machine & Foundry Co., 
Cleveland, representing the Gray 
Iron Founders’ Society; R. W. Cran- 
nell, Lehigh Foundries, Inc., Eaton, 
Pa.; and S. C. Wasson, National 
Malleable & Steel Castings Co., 
Cicero, Ill., representing the Malle- 
able Founders’ Society; and R. L. 
Collier, Executive Secretary, Steel 
Founders’ Society of America, 
Cleveland, as representative of the 
S.F.S.A. 

In an election of officers for the 
sub-committee, Mr. Price was elected 
chairman and Mr. Collier, secretary. 

In the discussion it was agreed 
that the special foundry curriculum 
would best be constructed so as to 
fit into a regular four-year engineer- 
ing course as given by most universi- 
ties. It was thought that a minimum 
of departure from existing engineer- 
ing curricula would make the proj- 
ect more feasible from the standpoint 
of the schools. 

In regard to engineering courses 
in general, the committee brought 
out that as currently conducted, too 
much emphasis is placed on proc- 
esses for obtaining metals from their 
ores; and, in the case of metallurgy, 
machine design and strength of ma- 
terials, a disproportionate amount of 
work is devoted to rolled steel. 
Instruction relating to foundries, and 
their products, in proper relation to 
their industrial importance, should 
be introduced in schools where the 
course is established, members agreed. 


In preparing the tentative curricu- 
lum, the committee recognized that, 
should it not prove possible to incor- 
porate all the subjects into a regular 
four-year engineering course, con- 
sideration would be given to one or 
two years of post-graduate work for 
completion of specialized instruction. 

In this latter regard it was de- 
cided that in preliminary discussions 
the schools should be asked to pre- 
pare and submit complete, balanced 
curricula including post-graduate 
subjects might prove necessary. 

Proposed Curriculum 

The suggested curriculum is in- 
tended to supplement a_ general 
engineering course including the 
usual subjects of 2 or 3 years of 
mathematics; physics; chemistry; 
mechanics and related work. The 
special subjects which follow would 
be dove-tailed into such a regular 
course largely in place of the elec- 
tives which are usually provided for 
in the regular curriculum. 


1. Foundry Metallurgy (2 semes- 
ters, 3 hours per week, recom- 
mended) 

(a) Physical Metallurgy of Iron 
and Steel (Solidification of 
Metals, etc.) 

(b) Metallography of Iron and 
Steel Castings 

(c) Welding of Iron and Steel 
Castings 

(d) Laboratory: Melting, Test- 
ing, etc. 

2. Foundry Technology (2 semes- 
ters, 3 hours per week, recom- 
mended ) 

(a) Foundry Processes and Pro- 
cedures 

(b) Sands and Binders 

(c) Refractories 

(d) Laboratory: Molding. 
Coremaking, etc. 

3. Personnel Management 
(a) Employment Procedures 
(b) Incentive Plans 
(c) Time and Motion Study 
Technique 

d) Job Evaluation Technique 

e) Merit Rating Procedures 

f) Foreman Education 

g) Safety and Hygiene 

(h) Methods Engineering 

4. Economics 

English (with all possible em- 

phasis on Engineering Report 

Writing) 
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Aluminum and Magnesium 


Monday, May 6 
12:00 PM—Round Table (Luncheon). 
4:00 PM—Lecture Course, Foundry 
Control. 
8:00 PM—Sand Shop Course, Magne- 
sium Molding Sands. 
8:00 PM—Technical Session. 


Tuesday, May 7 


10:00 AM—tTechnical Session. 
4:00 PM—Technical Session. 


Brass and Bronze 


Wednesday, May 8 
10:00 AM—tTechnical Session. 
12:00 PM—Round Table (Luncheon). 
4:00 PM—Sand Shop Course, Brass 
and Bronze Sand Control. 
4:00 PM—Lecture Course, Foundry 
Control. 
Thursday, May ? 
2:00 PM—tTechnical Session. 


Friday, May 10 
2:00 PM—Technical Session. 
Canadian Meeting 


Tuesday, May 7 
12:00 PM—Canadian Members’ Lunch- 
eon. 
Chapter Officers Meeting 


Tuesday, May 7 
7:00 PM—Chapter Officers’ and Direc- 
tors’ Dinner. 


Costs 


Thursday, May 9? 
4:00 PM—Foundry Costs. 


Gray Iron 


Monday, May 6 
4:00 PM—Shop Course, Cupola Mixes. 
Tuesday, May 7 


4:00 PM—Shop Course, 
fects. 


Casting De- 


Wednesday, May 8 
10:00 AM—Symposium, Engineering 
Properties of Gray Iron. 
2:00 PM—Shop Course, Casting De- 
fects. 
Thursday, May 9 


8:30 AM—Shop Course, Carbon Con- 
trol in Cupola. 
2:00 PM—Technical Session. 
8: 00 PM—Sand Shop Course, Gray 


Iron Sand Control. 
Friday, May 10 


10:00 AM—Technical Session. 

2:00 PM—tTechnical Session, Welding 
Gray Iron. 

4:00 PM—Lecture 
Control. 


Course, Foundry 
Inspection 


Tuesday, May 7 
10:00 AM—Technical Session. 
8:00 PM—Technical Session. 
Job Evaluation and Time Study 


Thursday, May 9 


¢:00 PM—Job Evaluation and Time 
Study Discussion. 
‘10 PM—Panel Discussion. 
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Classified Program 50th Anniversary Convention 
{By Subjects and Divisional Interests] 


Malleable 


Monday, May 6 

10:00 AM—tTechnical Session. 
Tuesday, May 7 

2:00 PM—Technical Session. 


4:00 PM—Lecture Course, Foundry 
Control. 

8:00 PM—Sand Shop Course, Malle- 
able Sands. 


Wednesday, May 8 
10:00 AM—Technical Session. 
12:00 PM—Round Table (Luncheon). 


Patternmaking 


Thursday, May ? 
2:00 PM—tTechnical Session. 


Plant Equipment and Hygiene 


Monday, May 6 


2:00 PM—Joint Technical Session. 
8:00 PM—Joint Technical Session. 


Refractories 


Tuesday, May 7 


2:00 PM—Technical Session. 
8:00 PM—Panel Discussion. 


Sand Practice and Research 


Monday, May 6 
8:00—Sand Shop Course, Magnesium 
Molding Sands. 
Tuesday, May 7 
8:00 PM—Sand Shop Course, 
able Sand Control. 
Wednesday, May 8 


10:00 AM—tTechnical Session. 

2:00 PM—Technical Session. 

4:00 PM—Sand Shop Course, Brass 
and Bronze Sand Control. 


Thursday, May 9? 


Malle- 


8:00 PM—Sand Shop Course, Gray 
Iron Sand Control. 
Friday, May 10 
9:30 AM—Sand Shop Course, Steel 


Sand Control. 


Steel 
Wednesday, May 8 
2:00 PM—tTechnical Session. 


Thursday, May 9? 
12:00 PM—Round Table haialiniiads 
4:00 PM—Lecture Course, Foundry 
Control. 
Friday, May 10 


9:30 AM—Sand Shop Course, 
Sand Control. 

10:00 AM—tTechnical Session. 

2:00 PM—Technical Session. 


Training and Education 


Tuesday, May 7 


12:00 PM—Luncheon, Engineering 
School Alumni Groups. 


Steel 





See pages 70-80 for 
Day-by-Day Program 











Wednesday, May 8 
6:00 PM—Foundry Instructors’ Din- 
ner. 
8:00 PM—Foreman Training. 
8:00 PM—Engineering Student Train- 
ing. 
Thursday, May 9? 
4:00 PM—Apprentice Training. 
6:45 PM—Apprentice Training Din- 
ner. 
8:00 PM—Apprentice Training. 


Arrangements Completed 
For Local Plant Visits 

The Plant Visitation Committee 
of the Northeastern Ohio Chapter 
has prepared a list of Cleveland 
plants willing to receive visitors dur- 
ing Convention Week. Under the 
Chairmanship of John Price of Ferro 
Machine & Foundry Co., many of 
the outstanding local foundry plants 
have been contacted and a partial 
list of plants available for visits is as 
follows: 

Non-Ferrous 


Wellman Bronze & Aluminum Co. 
John Harsch Bronze & Foundry Co. 


Pattern Shops 
Motor Pattern Co. 
Master Pattern Co. 
Wellman Bronze & Aluminum Co. 


Malleable 


Lake City Malleable Co., Cleveland 
and Ashtabula Plants. 


Steel 


West Steel Castings Co. 
Crucible Steel Casting Co. 


Gray Iron 


Fulton Foundry & Machine Co. 
Bowler Foundry Co. 


Light Iron 
Taylor-Boggis Foundry Co. 
Allyne-Ryan Foundry Co. 

Ferro Machine & Foundry Co. 

Ohio Foundry Co. 

Superior Foundry Co. 

Republic Steel Corp.—Strip Mill 
and Blast Furnaces. 

It is expected that a large number 
of those attending the 50th Anniver- 
sary Convention will take advantage 
of the opportunity afforded them by 
the host plants. Complete details 


- will be available at Convention time. 


The Plant Visitation Committee 
will be represented by a booth in 
the Auditorium and arrangements 
for plant visits should be made with 
the committee on arrival. Unless 
special arrangements are made, vis- 
itors will be expected to provide 
their own transportation to and 
from the local plants they visit. 
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50 YEARS OF PROGRESS IN FOUNDRY 





APPRENTICE TRAINING 








J. E. Goss 
Industrial Activities 
Administrator 


Brown & Sharpe Mfg. Corp. 
Providence, R.I. 


APPRENTICESHIP IN the 
foundry dates back to the days when 
little, if any, thought was given to 
the applicant other than whether he 
was physically able to do the work. 
Those were the days when boys quit 
school at an earlier age than they do 
at present, and when it was much 
more likely for a boy to choose the 
trade of his father for his own life 
work. 


The old apprenticeship agreements 
called for no education outside the 
foundry, excepting the learning of 
the catechism and regular attend- 
ance at Sunday School. In many 
cases, however, the apprentice was 
domiciled with the master and so, 
no doubt, learned much _ about 
foundry practice from the conversa- 
tions that took place in the home 
after work hours. 

In those early years boys were not 
as discriminating as they are today. 
A trade was a trade, whether it was 
in a foundry or in some other type 
of production. Moreover, compara- 
tively little thought probably was 
given, when the boy entered appren- 
ticeship, to any possibility other than 
that of becoming (and remaining) 
a. satisfactory journeyman. 


Early Foremen Self-Made 
Foundry superintendents and fore- 
men were men who themselves had 
learned the foundry trades through 
apprenticeship and who had devel- 
oped certain leadership qualities 
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during their years as workmen. La- 
bor relations, human engineering, 
safety laws, workmen’s compensation 
insurance, foremanship training and 
the like had not become factors in 
foundry operation. 

Job analysis was unknown to the 
foundrymen of fifty years ago. If 
such a term had been used it prob- 
ably would have been scoffed at as a 
fad having no place in such a prac- 
tical business as making castings. 

Partly because of this, the foundry 
apprentice of the early days was not 
taught the trade in as efficient a 
manner as is possible with an appli- 
cation of the now accepted practice 
of breaking down a learning process 





e Since apprentice train- 
ing was one of the 
earliest of A.F.A. activities, 
this review of foundry ap- 
prenticeship over the past 
50 years is of considerable 
interest. Significant, how- 
ever, is the fact that, as the 
author points out, much re- 
mains to be done especially 
in greater understanding by 
foundry executives of the 
value and importance of 
training apprentices. The 
author, a member of the 
Apprentice Training Com- 
mittee, is connected with a 
company which long has 
been noted for its interest 
in this phase of employee 
training. 














and then teaching each step in the 
order of its learning difficulties. 


A.F.A. First to Act 

Perhaps the first organized effort 
in this country to promote appren- 
ticeship in foundries was made by 
the American Foundrymen’s Associa- 
tion in 1896—fifty years ago. A start 
was made by forming an Apprentice 
Training Committee, which was the 
first of the long line of conference 
groups now under the sponsorship 
of this Association. It is a matter of 
pride to the Brown & Sharpe Manu- 
facturing Co. that the late Rich- 
mond Viall, who for many years 
served as Works Superintendent, was 
a member of this first committee. 

In 1897 the committee presented 
recommendations for standards of 
apprenticeship in the foundries. This 
was the forerunner of a great many 
effective measures that have been in- 
stituted by the Association’s Appren- 
tice Training Committee over a pe- 
riod of a half century. 

At the first A.F.A. Convention in 
1896, a paper discussing foundry 
training was presented by J. D. Mat- 
lach of I. P. Morris & Co., Phila- 
delphia. The title was “Apprentice- 
ship—Its Work and How to Make 
Molders.” 

It is interesting to note, also, that 
at the 1898 Convention, P. W. Gates 
of the Gates Iron Works, Chicago. 
presented a paper entitled “Molders 
of the Future.” Mr. Gates presented 
some data which are interesting by 
comparison with our prevailing rates 
for apprentices. 

The author stated that his 4-year 
apprentices worked a year of 500 
days—10 hours a day and a 60-hour 
week. The apprentices were paid 
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7\% cents an hour for the first year; 
10 cents an hour for the second year; 
12% cents an hour for the third 
year, and 15 cents an hour for the 
fourth year. 

It may be argued that the foundry 
of fifty years ago did a very good 
job with apprenticeship and with 
the development of leaders, but it 
also must be admitted that we have 
gained valuable knowledge over the 
years concerning numerous tech- 
niques which make for much more 
efficient operation and the produc- 
tion of a better quality of castings. 
Good castings were made fifty years 
ago, but not one of us today would 
think of trying to carry on our busi- 
ness as we did fifty years ago—or 
even ten years ago. 

With the coming of the molding 
machine, about the time the Ameri- 
can Foundrymen’s Association was 
founded fifty years ago, apprentice- 
ship training declined, and _ the 
foundry industry had to depend to 
a considerable extent on men trained 
in Scotland, England and Germany. 
However, the A.F.A. Apprenticeship 
Committee continued over the years 
to emphasize to management the 
need for reviving organized training 
in order to supply the American 
foundry industry with skilled per- 
sonnel. 

In the early 1920’s definite prog- 
ress was made and some industrial 
centers, notably Wisconsin and the 
Quad City group, cooperated with 
the state and local school systems in 
sponsoring organized foundry ap- 
prentice training, with the schools 
delegated to giving instruction on 
what we call “related subjects.” The 
school instruction was mandatory in 
character. 


A.F.A. Contests Begun 

This revival of interest in appren- 
tice training brought about the be- 
ginning of the A.F.A. apprentice 
molding and patternmaking contests, 
which were initiated in 1924. In 
these contests individual plants and 
groups, such as local foundry asso- 
ciations, sponsored contests under 
four headings: Gray iron molding, 
stec! molding, non-ferrous molding, 
anc’ patternmaking. 

‘hese contests have been held an- 
nuclly since that time, with country- 
Wwice participation. Several found- 
rie. connected with the Association 
ha\e carried on outstanding work in 
apprentice training, and many of 


APRIL, 1946 











their apprentices have been winners 
in the national competition. 

It is interesting to note that the 
1945 contest included, for the first 
time, entries from north of the bor- 
der, and it is gratifying to report 
that foundry apprentices in Mon- 
treal received several of the contest 
prizes. 


4-Year Course Introduced 

In the late 1920’s the A.F.A. Com- 
mittee submitted for approval the 
A.F.A. Recommended 4-Year Ap- 
prentice Molding and Patternmak- 
ing Courses. These courses also were 
recommended by the U. S. Commit- 
tee on Apprentice Training. 

The A.F.A. Committee, through 
its annual meetings, talks and papers, 
has been endeavoring constantly to 
interest management in organized 
training. Although much of our ap- 
prentice training work necessarily 
ceased during the war, it should go 
forward more effectively now than 
ever before, since the need for 
trained men as leaders is becoming 
one of the greatest problems of the 
foundry industry. Such leaders will 
be needed to meet competition from 
other materials and methods of man- 
ufacture. 

Along with the knowledge we have 
gained concerning improved tech- 
niques, we have learned that there is 
more to apprenticeship than simply 
taking a boy because his father is a 
molder and turning him over to a 
foreman, with an order that the boy 
is to learn the trade. For one thing, 
the boy of today generally does not 
apply for a foundry apprenticeship 
because his father is a molder. In 
fact, it has been found that the op- 
posite is quite true. 

The foundry is known to the lay- 
man as a place where only hard and 
dirty work is done. Without public 
relations, the foundry industry must 
look to its individual members to ac- 
quaint the boys of their respective 
communities with the possibilities 
both for learning the trade and for 
development thereafter. 


Early Educational Work 

About twenty-five years ago there 
appeared a consciousness of this obli- 
gation. A few foundries published 
booklets, expressly for the purpose of 
interesting boys in the trade of mold- 
ing. One company, taking appren- 
tices from all over the country, start- 
ed a dormitory for apprentices, pri- 


marily with the thought of making 
foundry training more attractive. 

During the last decade a growing 
awareness of the need for modern- 
ized apprenticeship in oyr modern- 
ized foundries has been reborn. The 
war years have helped to bring us 
face to face with a serious shortage, 
not only of skilled molders but also 
of men with both leadership quali- 
ties and the necessary background of 
training and experience. 

The history of apprenticeship in 
the foundry may not be something 
to which we can point with pride. 
Perhaps this is due, in part, to our 
concentration on machines and ma- 
terials. There will come a time, how- 
ever, when our managers, superin- 
tendents, foremen and skilled arti- 
sans of today must be replaced. If 
we have no plans for that time, we 
are as remiss as we would be if we 
failed to provide for depreciation 
and obsolescence of plant and equip- 
ment. 


The Next 50 Years 
Let us hope that a history of 
foundry apprenticeship: covering the 


next fifty years can give the same | 


importance to the selection, training 
and promotion of young men in the 
industry as it no doubt will give to 
advancements in equipment, mate- 
rials, and processes. 

We may hope, by breaking down 
our jobs into small, specialized seg- 
ments, to obviate the need for the 
skills that constitute a trade. We 
already have war production and a 
considerable period preceding as 
proof that necessity has made pos- 
sible many things that years ago we 
would have thought beyond all 
reason. 

We know that always there will be 
a need of men with an over-all 
knowledge of how to produce cast- 
ings. Even in the highly specialized 
foundry there must be the coordi- 
nator, the planner, the estimator, 
and the leader of those who spe- 
cialize. 

Such men cannot be hired from 
among the applicants for jobs. They 
must be made, and preferably, made 
in our own foundries. If the making 
of such men is done with the care 
that we exercise in other aspects of 
foundry management, the history of 
apprenticeship in the foundry from 
this day forth will be a better one 
than it is possible to write at the 
present time. 
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GRAY IRON GROUP 


Presents Aggressive Scope Program 


ONE OF THE MOST AMBITIOUS 
programs undertaken by any group 
in A.F.A. is the current series of 
activities sponsored by the Gray Iron 
Division. Under the leadership of 
divisional chairman T. E. Eagan, 
Cooper-Bessemer Corp., Grove City, 
Pa., a series of important projects 
has just been completed, of incalcu- 
lable value to the entire gray iron 
industry. 

The new Cupota Hanpsook of 
the Association, to be displayed at 
the Convention in Cleveland for the 
first time, represents the work of 
over five years of planning, study 
and intensive discussion by scores of 
outstanding metallurgists and oper- 
ating men. An undertaking of the 
Cupola Research Project, admin- 
istered by the A.F.A. Technical De- 
velopment Program in cooperation 
with divisional leaders, the Hand- 
book is the most complete and au- 
thentic work ever published on 
cupola operation, and will be widely 
distributed. 


New Cupola Handbook 

Proceeds from the sale of the new 
Handbook will be turned back into 
the Cupola Research Project for fur- 
ther gray iron studies as yet un- 
announced. 

An outstanding part of the Gray 
Iron program at the 50th Anniver- 
sary Foundry Congress will be the 
symposium on engineering properties 
of gray cast iron, prepared especially 
for consumption of design engineers 
and other casting users. Highly com- 
prehensive, the symposium will be 
prepared in printed form for broad 
distribution by gray iron foundries 
among the engineers who control the 
design, specification and purchase of 
metal parts. 


Castings Defects Study 

Another important activity of the 
Gray Iron Division is the compre- 
hensive study of casting defects made 
by the Committee on Casting De- 
fects. This work was begun some 
five or six years ago, at which time 
several articles sponsored by the 
committee appeared in AMERICAN 
FouNDRYMAN (see issues of Dec., 
1941; Jan. 1942; Feb. 1942; 
March, 1942; May, 1942; July, 


1942). Elements of the current ex- 
panded study are to be presented 
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during the convention at two sessions 
of the Gray Iron Shop Course. 

The first phase of this project of 
the Committee on Castings Defects, 
a study of “Defects Attributable to 
Metal,” has now been completed 
and will be published first in 
AMERICAN FOUNDRYMAN over the 
next several months, beginning with 
the June issue, after which it will be 
made available in book form. It 
constitutes one of the most prac- 
tical and comprehensively illustrated 
studies ever made by an A.F.A. 
committee, and has been produced 
under the chairmanship of W. A. 
Hambley, Allis-Chalmers Mfg. Co., 
Milwaukee. 

The Committee on Casting De- 
fects now is embarking on the 
second phase of its important study, 
the presentation of remedies for 
casting defects. Thus the complete 
work will be of intensely practical 
value and usefulness. 


Shop Operation Course 

In addition, the Gray Iron Divi- 
sion is the only A.F.A. division now 
sponsoring a shop operation course 
at the annual meetings. This year’s 
shop course includes four sessions 
and, conducted primarily as “off the 
record” discussions, is expected to 
maintain the experience of previous 
shop courses which have proved to 
be one of the most popular of con- 
vention events. 

The record of the Gray Iron Divi- 
sion thus is one of continuous, pro- 
gressive enthusiasm in achieving a 
wider spread of knowledge concern- 
ing gray iron, and accounts largely 
for the constantly increasing interest 
shown by gray iron foundrymen in 
A.F.A. activities. It should be em- 
phasized, however, that the activity 
of any division of the Association is 
largely a reflection of the desires of 
the membership. 


English Engineers Test 


Cast Iron Crankshafts 


UNDER A PROGRAM of research 
recently drawn up, an investigation 
is under way into the effect of cer- 
tain design features upon the fatigue 
properties of cast iron crankshafts, 
according to the annual report of 
the Automobile Research, Commit- 





tee, Institution of Automobile Engi- 
neers, London, England, and noted 
currently in Foundry Trade Journal. 

Design characteristics under con- 
sideration include: fillet radius, fil- 
let profile, surface finish, thickness 
and width of webs, crank throw, 
overlap, length and diameter of 
crankpin, shape of web profile, and 
various special designs of web and 
cored holes incorporating stress-re- 
lieving features. 

For the purpose of the investiga- 
tion, single throw crankshafts of one 
particular cast iron, from the same 
foundry, are obtained. In the future 
it is planned to continue the study 
with different irons, with cast steels, 
and varying surface finishes, as well 
as different designs. 

Specialized Procedures 

The slow rate of crack propaga- 
tion in cast iron has necessitated de- 
velopment of a special testing tech- 
nique which incorporates a method 
of detecting cracks without halting 
the test. When the first detectable 
crack apears the shaft is regarded as 
having failed. 

According to report, no difference 
is to be expected with this method 
of test between results obtained with 


‘present constant-strain machines and 


those obtained in a constant-stress 
machine. 

Along with the determinations on 
the crankshafts themselves, subsidi- 
ary tests are in progress on test bars 
cast at the same time as the speci- 
mens; the object being to obtain in- 
formation as to any correlation be- 
tween the properties of the material 
and the fatigue characteristics of the 
part. Test bars cut from the shafts 
themselves are also subjected to such 
investigation. 

Transverse bending, hardness, and 
rotating bending fatigue tests are ap- 
plied to the bars. 

Under present plans, extenso- 
meter tensile tests, as well as impact 
and torsion tests, will be undertaken. 


- Resistance of notched bars to bend- 


ing fatigue, together with resistance 
of bars to fatigue under torsion— 
and possibly under combined tor- 
sion and bending stresses—will be 
measured. Chemical composition, 
damping capacity, and microstruc- 
ture are also to be examined. 

Further, the design and construc- 
tion of a special machine to design 
torsional fatigue tests directly to 
crankshaft specimens is under con- 
sideration. 
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The Subcommittee on Physical 

Properties of Gray Iron Foundry 
Sands at Elevated Temperatures, 
Foundry Sand Research Project of 
A.F.A., adopted the procedure of first 
devising pattern and testing equip- 
ment, followed by actual foundry 
work. Laboratory research work 
under way should yield test methods 
of practical value. 


REPORT OF THE SUBCOMMITTEE 


GRAY IRON 
FOUNDRY SANDS 
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Fig. 1—Test casting for evaluating 
ease of core knockout of different 
core mixtures. 
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sets of pattern equipment which 
could be used in the foundry to pro- 
duce first a test casting with a rela- 
tively light metal thickness as 
compared to the thickness of the 
core. Details of this test casting are 
given in Fig. 1. This casting is to 
be poured with gray iron at a meas- 


ured temperature using Core mix- 
tures of various compositions to 
secure a wide range of mechanical 
work to remove the core from the 
casting. This work is to be expressed 
in time of jolting required to remove 
the core from the casting. 

The second test pattern setup, 
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Fig. 3—(above) Core knockout pat- 
tern equipment for making the 
knockout test core. Fig. 4—(right) 
Pattern equipment used to make the 
mold for core knockout test casting. 


as detailed in Fig. 2, is to be used 
to measure the degree of penetration 
and veining, also the quality of cored 
surface. The metal, at a controlled 
temperature, is to be cast against 
cores of different composition. From 
these foundry test castings, these 
various core mixtures are to be 
graded as to the ease of shakeout, 
degree of penetration, quantity of 
veining and quality of surface. 


Laboratory Evaluation 


After this program, these same 
core mixtures are to be tested in the 
laboratory, endeavoring to devise 
test methods that will evaluate these 
cores in the same order of ease of 
shakeout, degree of penetration, 
quantity of veining and quality of 
surface. 

At the present time, all of the pat- 
tern and core equipment has been 
constructed. The core equipment for 
the core knockout effort test is 
shown in Fig. 3, while the molding 
and pattern equipment is shown in 
Fig. 4. Two penetration test cores 
are shown in Fig. 5 as used for study- 
ing veining, surface finish, and pene- 
tration. Associate Professor W. A. 
Spindler and John Grennan of the 
University of Michigan, Ann Arbor, 
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where the foundry tests will be 
made, have cast a number of trial 
castings from this equipment. 

The question as to the size of a 
laboratory test furnace that should 
be used in this problem has been 
raised. The majority of the dila- 
tometer furnaces used are equipped 
with a furnace with a 2-in. inside 
diameter hearth. Two larger dila- 
tometer furnaces which are available 


for this investigation have hearths 
with an 8-in. inside diameter, having 
an available inside diameter of 41 
in. with an 11-in. length. 

The heat transfer into a 14x2-in. 
sand specimen is shown in Fig. 6 for 
these two sizes of dilatometer fur- 


. nace. It may be noted that there is 


very little difference in the rate of 
heat transfer. The sand specimen 
reaches a furnace test temperature 





Mixture Material 


No. 1 Oil 
Water 


Per- 
centage 


Michigan City sand 99 


Table 1 


Test Core MIXTURES AND PROPERTIES 


Green 
Com- 
pression 
Flow- Strength, 
ability pst. 


Core Tensile 
Perme- Strength 
ability pst. 


Moisture 
in Test, 
per cent 





29 88 0.25 184 140.5 





Michigan City sand 


Cereal binder 
Water 
Oil 
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Michigan bank sand 28. 


3.9 91 0.4 125 185 
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of 2500° F. at the same time of 8 
min. for either furnace. 


The rate of heat transfer is 
slightly faster for the large furnace 
in the first 15 sec. where the mois- 
ture is converted to steam. This 
faster rate of heat transfer is dis- 
tinguishable but not of sufficient 
practical magnitude as this sand 

_ specimen temperature increases up 


to 2000° F. 


The subcommittee’s method of 
first securing practical foundry 
evaluation and then proceeding with 
the laboratory research work should 
yield test methods that will be of 
real practical value. 


The second meeting of this sub- 
committee was held at the foundry 
of University of Michigan from June 
4 to 7, inclusive. At this meeting 
the core knockout effort was meas- 
ured and degree of penetration was 
studied by actual foundry casting 
tests. 


Preparation of Core Sands 

All ingredients of core sand mix- 
tures were weighed carefully and 
mixed in a size 0 muller-type mixer. 
Dummy batches were prepared be- 
fore test batches were mixed to con- 
dition the surfaces of the mixer. The 
compositions of core mixtures for the 
five different core sand mixtures 
employed are given below, as are 


the order of adding ingredients and 
length of mixing time. 

Mix No. 1—Ingredients: Lake 
sand and oil added. Mixed 4 min. 
Water added and mixed 6 min. 


Mix No. 2—Ingredients: Lake 
sand, bank sand, and cereal binder 
added. Mixed dry 2 min. Water 
added and mixed 4 min. Oil added 
and mixed 4 min. 

Mix No. 3—Ingredients: Lake 
sand, silica flour, western bentonite 
and cereal binder added. Mixed dry 
2 min. Water added and mixed 4 
min. Oil added and mixed 4 min. 


Mix No. 4—Ingredients: Hay- 
ville gravel, heap sand and pitch 
compound added. Mixed dry 2 min. 
Water added and mixed 6 min. 

Mix No. 5—lIngredients: Lake 
sand, heap sand, cereal binder and 
resin added. Mixed dry 2 min. Water 
added and mixed 6 min. 

Coremaking. Six shakeout test 
cores were made of each core mix. 
The cores were rammed with 25 
jolts on jolt machine with a 3-in. 
drop and with a 18.5-lb. weight rest- 
ing on top of the sand. Four block 
penetration cores were made of each 
core mix, employing ten jolts with a 
7-lb. weight resting on top of sand 
and ten additional rams with ten 
drops of 7-lb. weight falling 61% in. 

For laboratory tests, the following 
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Fig. 5—Type of core used in pene- 
tration study. 


test cores were prepared for each 
mix in accordance with A.F.A. speci- 
fications or approved methods: 
6—Tensile cores. 
300—1'x2 in. dilatometer test 
cores. 
3—Core permeability cores. 
3—Confined expansion cores. 
3—Hot gas pressure cores. 
Core Baking. All cores were fired 
in a foundry core oven at time and 
temperature as shown in Table 1. 
Molding. All molds were made 
with well prepared heap sand which 
tested : 


Green Permeability.............. 36.0 
Green Compression, psi....... 7.1 
Moisture, per cent..............+ 9.2 


All molds were rammed with 25 
jolts with a drop of 3 in. Aluminum 
flasks and bottom boards were used 
with cast iron weights clamped in 
place. All the sand molds were 
numbered. 

Metal. The molten metal was ob- 
tained from an indirect-arc, electric, 
rocking type furnace. Metal analysis 
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: SOAKING TIME MINUTES 
| Fig. 6—Heat transfer into a 1%gx2- ie Piss) eae a eee: ae 
| in. sand specimen when inserted into Table 2 
two different sized furnaces. oe eo 

| of the mixes are shown in Table 2. Ceiapeneni ] 4 7 — 4 - 
i Metal was tapped from furnace Silicon, per cent... 2.29 2.26 2.16 2.40 2.36 
- +t 2800° F. +50° F., using an opti- — Total Carbon, per cent............ 3.11 3.12 3.02 3.20 3.16 
\ cal pyrometer for temperature meas- Uc i epee eee 8 ae 
i urements. The molds were poured Manganese, per cent................ 0.54 0.63 0.53 0.61 0.61 
i with a 150-lb. double-shank ladle Phosphorus, per cent................ 0.269 0.273 0.318 0.311 0.276 

and metal temperature readings Sulphur, per cent...................... 0.095 0.101 0.101 0.082 0.090 


were taken. See Table | for average 
pouring temperatures. 

The penetration test castings shown 
in Fig. 7 were made on the first day, 
and no more of these castings were 
made since no penetration was ex- 
perienced with the electric furnace 
iron of the composition used. Com- 
mittee members have experienced 
penetration with this test. pattern . 
when using cupola metal. A report 
will shortly be made covering this 
phase of the work. 

Casting Cooling Time. After the 
core knockout test molds were 


Fig. 7—Penetration and veining test 
castings made from electric furnace 
iTon. 
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poured. They were allowed to cool 
for a period of one hour before the 
castings were removed, and then the 
castings were allowed to cool for a 
period of 4% hr. 

Core Knockout. To measure the 
energy required to remove the cores 
from the castings, a casting holding 
fixture was bolted to a jolt machine 
with a 3-in. ram drop, as illustrated 
in Fig. 8. The time in seconds of 
jolting required to remove the core 
from the test casting was used as the 
index of core removal energy. This 
method of test worked satisfactorily. 
The knockout time is shown in Table 
1. A very good spread of knockout 
time was secured. This gives a very 
good start for correlation of knock- 
out time with high temperature test 
method research work. The core 
knockout time for the five cores un- 
der test is shown in Fig. 9. 

Laboratory tests at elevated tem- 
peratures are now under way on 
core specimens made at the time 
the casting cores were made. 

All members present at the June 
meeting agreed to make additional 
foundry penetration tests. Test cast- 
ings will be made by Messrs. Satz, 
McMurray and Olsen. The problem 


Fig. 8—Core knockout equipment as developed for 

measuring work required to remove core from test 

casting. Committee members conducted tests at | 
University of Michigan foundry. 


) Fig. IJ—(below ) Spread of knockout time for removal of the five types of cores 
of penetration, while extremely in- under consideration in these tests. 
teresting, is difficult to reproduce. 

It was agreed that correlation be- 
tween foundry knockout effort and 
laboratory tests will form our major 
problem, carrying along the research 
on foundry tests on penetration as a 
minor problem. 

Personnel of the Subcommittee on 
Physical Properties of Gray Iron 
Foundry Sands at Elevated Tem- 
peratures at the time this report was 
prepared was as follows: H. W. Diet- 
ert, chairman; Day E. Cutler; J. 
Schumacher; J. A. Gitzen; Wm. A. 
Spindler; H. G. McMurry; Leon B. 
Thomas; John Grennan; D. C. Wil- 
liams ; E. W. Olson; George F. Wat- 25 50 75 100 25 50 75 200 25 50 75 300 25 50 75 400 25 50 75 500 
son; E. C. Zirzow; and Arnold Satz. CORE KNOCKOUT TIME SECONDS 
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MICROPOROSITY IN 
MAGNESIUM ALLOY CASTINGS 


Interrelation of various major factors determining amount 
of microporosity in magnesium alloy castings . . . part of 
general program sponsored by Office of Production Research 
and Development of WPB... published with permission of 
Office of Production Research and Development of Civilian 


Production Administration. 





L. W. Eastwood 
and 
J. A. Davis 


Battelle Memorial Institute 
Columbus, Ohio 


MICROPOROSITY IS A DEFECT 
which is by no means confined only 
to magnesium-base casting alloys. 
Because the principal uses of magne- 
sium castings have been for aircraft, 
the quality standard has been high 
and the defect known as micro- 
porosity has received much public 
attention. As a result of this pub- 
licity, many users of castings have 
been led to believe that micro- 
porosity is a defect peculiar to 
magnesium alloys. 

As a matter of fact, some alumi- 
num-base alloys and many copper- 
base alloys are subject to this defect. 
All of these alloys, regardless of the 
base metal, have certain characteris- 
tics in common which make them 
subject to microporosity. These gen- 
eral characteristics, the factors in- 
volved, and the mechanism of the 
formation of microporosity have 
been described.’ However, it will be 
well to review this phase of the prob- 
lem before presenting the results of 
the investigation described herein. 


Microporosity Formation Mecha- 
nism. The general factors involved 
are shown by Fig. 1, which repre- 
sents any given section in a casting, 
vertical, horizontal, or inclined, fed 
by a riser, and chilled to promote 
directional solidification. Although 
the section shown by Fig. 1 is verti- 
cal, the principles are the same re- 
gardless of the shape or position of 
the section in the casting. 

When the metal is poured through 


148 


the sprue and ingate (Fig. 1), the 
metal gradually rises in the mold 
cavity. At the instant the mold cavity 
is filled, the hottest metal and hottest 
portion of the mold cavity are at 
the bottom adjacent to the gate, 
while the coldest metal and coldest 
part of the mold cavity are at the 
top of the riser. This temperature 
gradient is the reverse of that which 
is desired. 

It is necessary to make this par- 
ticular section solidify from the bot- 
tom toward the riser. To accomplish 
this it is necessary to reverse the 
temperature gradient which, in this 
particular instance, is effected by the 
use of a riser at the top and a chill 
at the bottom. The temperature 
gradients are thus reversed, and the 
casting begins to freeze adjacent to 
the chill, solidification proceeding 
upward toward the riser. 

At any particular time during the 
process of solidification of the cast- 
ing, the section will be solid at all 
temperatures below the solidus tem- 
perature, t, (Fig. 1). Likewise, the 
section will be entirely liquid above 
the liquidus temperature tt. 

Between these two temperatures, 
the section will be partially solid, 
and this portion of the metal is 
referred to as the “mushy zone.” The 


liquid content grades from 100 per _ 


cent at ty, to zero per cent at t,. The 
greater the length of this mushy 
zone, the greater the difficulties of 
compensating for the solidification 
shrinkage. 

Hence, there may be some tem- 
perature such as t, (Fig. 1), below 





This paper will be presented and dis- 
cussed at an Aluminum and Magne- 
sium Session of the Fiftieth Annual 
Meeting, American Foundrymen’s As- 
sociation, at Cleveland, May 6-10, 1946. 
Oral and written discussions solicited. 
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Fig. 1—Sketch showing formation of 
a mushy zone during solidification. 


which the mushy zone contains such 
small liquid channels that it is im- 
possible for the liquid metal to feed 
through them and entirely compen- 
sate for the solidification shrinkage 
of the alloy. 


Crystallization Range 


All other factors the same, the 
greater the length of the zone lying 
between the temperatures t, and te, 
the greater the amount of micro- 
porosity which will be formed; and 
the greater the temperature interval 
between t, and t., the greater the 
total liquid contraction. 


If gas is precipitated from the 
melt during solidification, it fills the 
voids and greatly hinders the flow 
of melt into these small cavities. If 
the gas content of the-melt were nil, 
the vapor pressure in the small cavi- 
ties would be equivalent to the vapor 
pressure of the metal which would, 
of course, be very low. The small 
voids would then be essentially 4 
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high vacuum, and atmospheric pres- 
sure would help to force the liquid 
metal into them. 

It is logical, therefore, that the 
greater the gas content of the melt, 
the greater the tendency to form 
microporosity. If the gas content of 
the melt is very high, some of the 
gas will be precipitated early in the 
process of solidification and macro- 
voids will be formed, such as the 
well-known pinholes in aluminum 
and copper-base alloys and the larger 
gas holes produced in magnesium 
alloy at very high gas content. 

It is also logical that the length 
of the mushy zone, all other factors 
the same, will be more pronounced 
the greater the solidification range 
of the alloy and the lower the 
amount of eutectic liquid formed. 
Consequently, solid solution type 
alloys, which have little or no eutec- 
tic liquid solidifying at the end and 
which generally solidify over a con- 
siderable range in temperature, are 
the most prone to the formation of 
microporosity. 

Thus, the occurrence of micro- 
porosity will depend to a consider- 
able extent upon the alloy composi- 
tion, since the composition will 
largely determine the amount of 
eutectic and range in solidification. 

It is also evident that the length 
of the mushy zone will be shorter 
the steeper the temperature gradient 
in the solidifying section. Much more 
metal is provided in the riser than is 
required to feed the voids resulting 
from solidification shrinkage. 

The principal function of the riser 
is as a heat reservoir which will 
establish temperature gradients in- 
creasing toward it. This problem 
of providing adequate temperature 
gradients toward the risers involves 
the entire one of proper gating, riser- 
ing, and chilling the casting to pro- 
duce sound metal. 


Experimental Work 

It is thus evident that the prin- 
cipal factors which determine the 
occurrence of microporosity in a 
casting are (1) the alloy composi- 
tion, (2) the gas content of the melt, 
and (3) the steepness of the tem- 
perature gradient toward the feed 
reservoirs. The interrelation of these 
three factors to the occurrence of 
microporosity will now be con- 
sidered. 

The investigation of the effect of 
the steepness of the temperature 
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gradients has been limited to the 
determination of the effect of section 
thickness and of riser size on hori- 
zontally cast plates gated and risered 
on one end. Investigation of the 
effect of. alloy composition has been 
restricted to a comparison of the 
four most common American and 
European casting alloys.° These 
alloys have the nominal composition 
shown in Table 1. 

The gas content of the melts has 
been investigated over a range which 
might normally be expected to occur 
under commercial practice. None of 
the melts contained sufficient gas to 
cause the risers to rise, forming a 
convex surface, or to form micro- 
scopic voids in the casting. However, 
gas content was encountered which 
was sufficient to accentuate greatly 
the microporosity, and which did 
produce unsound metal over the en- 
tire vertical length of a wedge cast- 
ing used to measure the gas content 
of the melt. Use of the wedge cast- 
ing, illustrated by Fig. 2, has been 
described elsewhere.” In general, the 
lower the gas content of the melt 
the greater the height of sound 
metal in this wedge. 

If the gas content of the melt is 
relatively high, microporosity will 
occur from the bottom to the top of 
this casting. As the gas content is 
decreased, the height of sound metal 
measured from the bottom of the 
wedge will increase until a maxi- 
mum of about 31-in. of sound metal 
is obtained with best quality melts. 

The height of sound metal is de- 


Table 1 


NOMINAL COMPOSITION OF THE 
ALLoys INVESTIGATED 


Components, per cent— 
Al Zn M 


Alloy n 
PE rhtiosnids iste d 8.0 0.4 0.2 
PARADA esis kccbscceonopsind 9.4 0.4 0.2 


ASTM-AZ63* ...... 6.0 3.0 0.2 
ASTM-AZ92** .... 9.0 2.0 0.2 


*Formerly designated ASTM-4. 
**Formerly designated ASTM-17. 





termined by cutting a vertical 3-in. 
section from the center of the wedge 
casting, facing it off, and x-raying 
the resulting section to show the 
occurrence of microporosity. Under 
these conditions, the x-ray is very 
sensitive and very small amounts of 
microporosity are revealed. 

Relationship of Alloy Composition, 
Gas Content of Melt, and Section 
Thickness to Occurrence of Micro- 
porosity. One melt of each of the 
four alloys was prepared with a rela- 
tively high gas content by stirring 
unfused No. 310 flux into the melt. 
Four heats of ASTM-AZ63 and A-8, 
three heats of AZ-91, and five heats 
of ASTM-AZ92 were prepared and 
degassed by chlorine fluxing. 

Grain refinement was obtained by 
various methods, including super- 
heating and carbon inoculation with 
natural gas, and by the inclusion of 
carbon tetrachloride vapor in the 
chlorine, as described elsewhere.* * 
A typical synthetic sand was used 
with ethylene glycol, boric acid, and 
sulphur as the inhibitors. 

In addition to the wedge casting 


Fig. 2—Views of the wedge casting used in the investigation. 
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(Fig. 2), various plate castings 6 in. 
wide and 10 in. long of various 
thicknesses were cast horizontally. 
Plate thicknesses were 3/16, 34, 2, 
34, 1, and 1¥% in., and all were gated 
on one end with the riser placed at 
the gate end. The 3/16-in. plate is 
shown in Fig. 3. The other plates 
were identical to this, except that 
the plate thickness was greater. 

Pouring temperature was found to 
have little or no effect upon the 
occurrence of microporosity in these 
plates. Accordingly, the variations 
which occurred while pouring a 
series of molds were of little conse- 
quence to the results obtained. How- 
ever, pouring temperatures were 
kept between 1500 and 1350°F., 
the highest temperature being used 
for the thinnest plates. 

One wedge casting and the six 
6x10-in. flat plates, varying in sec- 
tion thickness from 3/16 to 1¥% in., 
were poured from each heat. Plates 
which are of 1-in. or more thickness 
are not suitable specimens from 
which to obtain radiographs that re- 
veal accurately all of the micro- 
porosity present. 

Consequently, such plates were 
sectioned lengthwise into three verti- 
cal, parallel sections. One of these 
vertical sections was cut from the 
center of the plate; the other two 
from midway between the center 
section and each edge. These sec- 
tions were machined to % in, and 
then radiographed. 

The 3/16- and %-in. plates were 
radiographed in entirety; and such 
microporosity as was present tended 
to be widely distributed, i.e., it would 
occur at either end and generally 
across the plate. On the other hand, 
any microporosity in the %4-, 3%-, 
and 1'%-in. plates would occur in 
the end adjacent to the riser, and 
would be more severe in the center 
section than in either of the two side 
sections. 

A fairly satisfactory rating could 
be obtained by measuring the num- 
ber of inches of sound metal in the 
center section. Since the plates were 
10 in. longy the rating would be 
No. 10, if the entire length of the 
section was sound. If 4 in. of the cen- 
ter section were sound, the radio- 
graphic rating would be 4. If the 
center was unsound over its entire 
length, the radiographic rating 
would be 0, etc. 

In all instances, the center section 
would exhibit more unsoundness 
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Table 2 


EFFrecTt oF ALLoy Composition, GAs CONTENT,’ AND SECTION 
THICKNESS ON AVERAGE” Porosity RatTINc® 


(Riser thickness at the base adjacent to the casting was twice the plate thickness. 
The top of riser was 1% in. thicker than base of the riser, and all were 6 in. high.) 








Section Radiographic Rating of Alloys 

Thickness, —AST M-AZ63— —AST M-AZ92— AZ-9]*__—. 
in. Gassed  Degassed Gassed Degassed Gassed Degassed Gassed Degassed 
3/16........ 0 2% 3 44,02 «5 5Y% 10 7%, 

. ae 0 31% 1 8Y4 0 834 10 10 

“ee 0 6% 0 “% oO 10 10 10 

. ee 0 6 0 9% 0 10 10 10 

aes 0 5% 0 9%, 0 10 3 10 

ee 0 % - p “% 6 9 0 10 














_ 1Gas content was indicated by the height of sound metal in the wedge casting. Gassed melts con- 
tained 0 in. of sound metal (see Footnote 4 below), and degassed melts generally produced over 2 in. 


of sound metal in the wedge. 


2Only one gassed melt of each alloy was poured. Four heats each of ASTM-AZ63 and A-8 
degassed melts, three heats of AZ-91, and five heats of ASTM-AZ92 were poured. 


3 Length in inches of sound metal in the center longitudinal vertical section of the plate (see text). 
4 This heat was only moderately gassy, as it produced 1% in. of sound metal in a wedge casting. 


than either of the two side sections. 
This is also true of the 3/16- and 
¥g-in. plates which were radio- 
graphed over the entire surface. The 
length in inches of sound metal 
along the center line of these plates 
was also taken as the radiographic 
rating, as described previously. 

However, since the microporosity 
tends to be more generally dis- 
tributed across the 3/16- or 3-in. 
plates, a porosity rating of 3, for 
example, might contain more widely 
distributed porosity across the plate 
in a thin section than in a heavy 
section. The rating as described is 
simple and has proved to be quite 
satisfactory. The average results 
obtained on the 20 heats are shown 
in Table 2. 


Discussion 

The conclusions from the data 
listed may be summarized as follows: 

1. When the thickness of the riser 
is twice the thickness of the plate, 
the 3/16- and 1!4-in. plates are the 
most difficult to make sound. The 
Y-, 34-, and l-in. plates are the 
most readily made sound, while the 
¥g-in. plate is intermediate between 
this group and the 3/16-in. plate. 


2. Using the degassed melts as a 
criterion, the order of alloy com- 
position having decreasing suscepti- 
bility to microporosity is as follows: 
ASTM-AZ63, A-8, ASTM-AZ92, 
and AZ-91 alloys. This rating holds 
for plates of all thicknesses, and the 
difference between ASTM-AZ63 and 
A-8 compositions is larger than that 
among A-8, ASTM-AZ92, and AZ- 
91 alloys. 

3. Degassing the melt has im- 





proved the soundness of the 3/16-in. 
section, but the improvement effected 
is far greater in the %-in. and 
heavier sections. 

4. While ASTM-AZ63, A-8, 
ASTM-AZ92, and AZ-91 alloys 
show decreasing susceptibility to 
microporosity in all section thick- 
nesses, it will be noted that greater 
soundness can be effected in the 
3/16-in. section by changing the 
alloy from ASTM-AZ63 to one that 
is less susceptible to microporosity 
than is obtained by decreasing the 
gas content of the melt in the range 
investigated. 

5. It will be shown later that a 
3g-in. riser on a 3/16-in. plate is 
inadequate, and with degassed metal, 
the 3/16-in. section fed with a 34-in. 
riser will, in general, be sound when 
poured in A-8, ASTM-AZ92, and 
AZ-91 alloys. The soundness of 
ASTM-AZ63, however, is increased 
but slightly if the riser on this 3/16- 
in. section is increased to 3 in. or 
heavier. If then the 3/16-in. section 
had been fed with a 1-in. riser in- 
stead of a 3-in. riser, the data in 
Table 2 would have indicated a still 
further advantage of A-8, ASTM- 
AZ92, and AZ-91 over the ASTM- 
AZ63 composition. 

6. It is only by a combination of 
a degassed melt and the selection 
of an alloy having the least sus- 
ceptibility to microporosity that 
maximum soundness can be obtained 
for a given degree -of feeding pro- 
vided. It will also be shown that, in 
addition, adequate risering is neces- 
sary to produce substantially com- 
plete soundness. 

Relation of Riser Size and Section 
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Fig. 3—Views of 6x10x3/16-in. plain plate test Fig. 


casting. 


Thickness to Occurrence of Micro- 
porosity in Castings of Four Different 
Alloys. The relationship of these fac- 
tors to the amount of microporosity 
formed in castings of ASTM-AZ63, 
A-8, ASTM-AZ92, and AZ-91 was 
investigated. Four to six plates, simi- 
lar to that shown by Fig. 3, were 
cast from each melt; but the plate 
thicknesses were varied from 3/16 to 
1% in. as described previously. Riser 
size was varied from zero to 3 in. 
at the base. 

All risers extended across the 
width of the plate, were 6 in. high, 
and the thickness at the top of the 
risers was Y2 in. greater than the 
thickness at the base. It should be 
emphasized that all of the plates 
were cast horizontally with the riser 
on one end and with the gate enter- 
ing this riser. 

This method of gating makes the 
temperature gradients all in the right 
direction at the instant the mold is 
filled. If it were necessary for the 
metal to flow through the mold 
Cavity into the riser, as happens in 
many commercial castings, the re- 
sults might vary somewhat from 
those reported here. 

Each melt was thoroughly — de- 
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gassed by using chlorine or a mixture 
of chlorine and carbon tetrachloride 
and poured as wedge castings to 
indicate the melt quality. The con- 
siderable amount of sound metal in 
wedges poured from these heats in- 
dicated that all of the melts had a 
low gas content and, consequently, 
the results obtained are typical only 
of good quality, degassed melts. 


Procedure 


Nine heats of ASTM-AZ63 alloy 
were poured, producing a height of 
sound metal in the wedge of 2% to 
3% in. Nine heats of A-8 alloy were 
poured in which the height of sound 
metal in the wedge casting ranged 
from 2 to 3% in. Eleven heats of 
ASTM-AZ92 alloy produced 2% to 
27% in. of sound metal, and eight 
heats of AZ-91 alloy produced 2%4 
to 33% in. of sound metal in the 
wedge casting. 

The 3/16- and %-in. plates were 
radiographed in entirety and the ¥/2- 
in. and heavier plates were sectioned 
and radiographed. These _radio- 
graphs were rated from zero to 10, 
corresponding to complete unsound- 
ness over the entire length to sub- 
stantially complete soundness and 





4—Sectional views of 6x10x3/16-in. ribbed 


plate test casting. 


freedom from microporosity. The 
results are listed in Table 3. 

In some instances the porosity was 
very light or the microporosity was 
of the surface type only. Such sur- 
face microporosity apparently is as- 
sociated with sand reaction and is 
not directly related to shrinkage or 
to the gas content of the melt. Ac- 
cordingly, the data indicate the rat- 
ings in which a very light micro- 
porosity occurred as well as those 
ratings which are less than 10 and 
where only the surface type of micro- 
porosity occurs. 

The portion of the data enclosed 
in parenthesis (Table 3) indicates 
the combination of plate thickness 
and riser thickness which will pro- 
duce sound or substantially sound 
castings of each of the four alloys. 
The data listed in Table 3 indicate 
the following: 

1. The 3/16-in. section is more 
difficult to make sound than the %- 
or ¥/-in. section. 

2. The 3/16-in. section can be 
made sound in A-8 alloy when the 
riser base is increased to 34 in. and 
to Y% in. for ASTM-AZ92 and AZ- 
91 alloys. On the other hand, 


ASTM-AZ63 alloy cannot be made 
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sound in the 3/16-in. section re- 
gardless of riser size. The data tend 
to indicate that in the 3/16-in. sec- 
tion of ASTM-AZ63 alloy only a 
slight benefit is obtained by the riser, 
and certainly no additional benefit 
is obtained by increasing the riser 
base to a thickness greater than 
one in. 

3. Table 4, based upon data taken 
from Table 3, indicates the mini- 
mum riser size required to produce 
substantially sound 6x10-in. plates of 
various thickness, cast horizontally 
and gated and risered on one end. 

Investigations Using a 6x10x3/16- 
in. Ribbed Plate. A ribbed plate 
(Fig. 4) was also employed to check 
the relationship of alloy composition, 
gas content of the melt, degree of 
feeding provided, and the occurrence 
of microporosity in the casting. The 
distribution and amount of micro- 
porosity was determined by x-raying 
the entire plate. 

This plate can be risered in vari- 
ous ways. Three-eighths-in. pads are 
attached to both ends of the plate, 





and a l-in. riser may be placed at 
either end or at both ends. Thus, 
the relative merits of the following 
were determined: (1) gating into 
the riser, (2) passing the melt 
through the mold cavity to a riser 
at the end opposite the gate, (3) 
placing a 1-in. riser at each end, and 
(4) casting the plate without risers 
of any kind. 

Two heats of ASTM-AZ63 alloy 
and one each of ASTM-AZ92, A-8, 
and AZ-91 alloys were prepared by 
degassing with chlorine, and then 
obtaining grain refinement by means 
of the addition of aluminum carbide. 
Another set of castings, one heat 
each of the four alloys, were pre- 
pared from metal which had been 
cleaned with No. 310 flux and then 
superheated. 

Two heats of ASTM-4 alloy and 
one heat each of ASTM-AZ92, A-8, 
and AZ-91 were also prepared by 
cleaning the metal with unfused No. 
310 flux, thereby producing gassed 
melts. 


Along with the ribbed plates with 


Table 3 
























no risers or risered in various ways, 
a wedge casting was also poured 
with each heat to determine the 
relative melt quality or gas content 
as measured by the height of sound 
metal in this wedge casting. 

Examination of the ribbed plate 
by radiography revealed the relative 
effects of the degree of feeding pro- 
vided, the alloy composition, and the 
gas content of the melt. The height 
of sound metal produced by the de- 
gassed melts varied from 114 to 33% 
in. On the other hand, the gassed 
melts produced 4 to 7% in. of sound 
metal in the bottom of the wedge. 

Radiographs shown elsewhere® are 
not reproduced here, but the results 
may be summarized as follows: 

1. The degassing treatment, which 
has produced a considerable increase 
in the height of sound metal in the 
wedge casting of all four alloys, de- 
creased only slightly the occurrence 
of microporosity in the 3/16-in. sec- 
tion of the plate. 

2. Castings poured without risers 
represent the poorest degree of feed- 


RELATION oF RisER SIZE AND SECTION THICKNESS TO OCCURRENCE 


oF MIcroporosiIty IN CASTINGS OF Four DIFFERENT ALLOYS 



















































































Section 
— a Thickness of Risers at Base**, in. = 
in. ~ % Yo % I lI, 2 3 
e} 3/16 | 3 | — 3, 4,0 1 2,0 84,22 | 4,3 3, 31, 
Z| -% | 0,0 0,0,3,4Y 64,4215 0,0 | 4,3.6 ¥/, (10) 
1 MiTVn2 | ; 8 , 
Si 54,5 | 6/,4Y2,2,62,6'/, — 8 
c 1 9*,4,1,41%4,5Y4 0 
re oe SR St. 5 eels 0,0,1,1 
3/16 |2%, 3| 6, 3% 3 (10,10) (10,7*,9*) (10,10) 
+ ae al | 10, 10 o* (10,10,10,10) (8*,2,8) | (9*) 
3 V, 10 2*,2 (10) (10,10,8*,9*,10) | (10) | 
° Va 2 8*,8+ (10,10,10,10) 
2 1 0,3% 6% 8* (10,10) 
a proaes 0,1% 72 L2 10,0 
2! 3/16 | 10 | 10 10,10,3%,5,8%,7/4"4 (10) (10) (10,10,9%) | (9*) 
z| % 0 | | (10) |(8Y4*,10) | (10,8*,10,10,5,10) (10) (10) a 
Fa %, | (10) (10,8*) (10) (10,10,10,10,10,10) é ie 
‘ Ys 3 3 10,4% (8¢,10,10,10,10,10,10) 
c 1 | 3 3%, (10,10) (8+,10,10,10,10,10,10) 
" | 1% cay I | 3 2Y, 2,5,5,10,8,724.3/2 
3/16 | 5,5 | 7%*| 8*,6%,7*,5,10 (10) —. (9*,10) (10) 
S| % | 10,2) —| (10) (10,5) (10,10,10) (10,10) (10) 
mM 1 | — (10) (io) | (10) (10,10,10) sane 
3 % | — | ~- 5* 7* (9*,10) (5'Y%t,10,10,10) 
“; 1 }—|—|] | 0 3,3 (10,10) (10,10,10) 
ey Og ae | ~—— 0 0 1,4 (10,1010) 
tMicroporosity present is the surface type, probably associated with sand Note: Figures in parenthesis indicate the combination of plate thic a 


reaction and not with shrinkage or dissolved gas. 


*Very t amount of microporosity. 
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ness and riser thickness which will produce sound or substantially s0\ 


castings of each of the 


in, high and '/ in. thicker at the top than at the base. 


four alloys. 
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Table 4 


MINIMUM RIsER S1ZE REQUIRED TO PRopUCE SUBSTANTIALLY SouND 6x10-1Nn. 
PLATES, Cast HortzONTALLY AND GATED, AND RISERED ON ONE END 








Alloy 3/16 
DST. ine * 
"ea a % 
asTeeae............... Yr 
MS ati a VY, 


ing provided, and those risered at 
both ends represented the best fed 
castings. For a specific alloy com- 
position, this range in the degree of 
feeding provided, however, has pro- 
duced only a slight decrease in the 
amount of microporosity obtained in 
the 3/16-in. sections of the plate, re- 
gardless of alloy composition. Thus, 
risering both ends of the plate has 
slightly improved the soundness of 
the 3/16-in. portion of the plate. 
The 3%-in. pads, however, must be 
fed with either a riser or a gate to 
avoid pronounced amounts of micro- 
porosity in this part of the casting. 

3. Order of decreasing susceptibil- 
ity of the alloys to microporosity in 
this ribbed casting was as follows: 
ASTM-AZ63, ASTM-AZ92, A-8, 
and AZ-91, there being a great dif- 
ference between ASTM-AZ63 and 
ASTM-AZ92, and only a slight dif- 
ference among ASTM-AZ92, A-8, 
and AZ-91. With one 1-in. riser, 
ASTM-AZ92, A-8, and AZ-91, the 
3/16-in. ribbed plates were substan- 
tially sound, while ASTM-AZ63 was 
unsound over its entire area. 

4. In this 3/16-in. ribbed plate, 
the alloy composition is much more 
important than the gas content of 
the melt within the considerable 
range of gas content employed in 
this portion of the investigation. 

Results obtained on the 3/16-in. 
ribbed plate confirm those obtained 
on the plain, flat 3/16-in. plate. 

Correlation of Theoretical Princi- 
ples and Experimental Results. All 
of the foregoing data indicate that 
the %- and %%-in. sections are not 
only easier to feed than the 3/16-in., 
but that they are also easier to feed 
than the heavier sections. When the 
section thickness reaches 11% in., it is 
quite difficult to obtain sound metal 
with riser thicknesses twice the plate 
thickness. 

This can be explained by the slow 
solidification rate in such heavy sec- 
tions. It is obvious that, if a consid- 
erable time is required for solidifica- 
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*Unsound with all riser thicknesses up to 3 in. 


Section Thickness, in. 


¥% Ya 44 1 12 
3 >3 a * * 
Yo % 1Y%2 2 >3 
Ye ¥6 1% 1% >3 
% VY 1 1% 3 


tion, the relatively high conductivity 
of the alloy will produce very slight 
temperature gradients toward the 
risers, producing a long mushy zone. 

As. indicated previously, the long 
mushy zone is not. conducive to feed- 
ing, and the tendency to form micro- 
porosity is quite pronounced. On the 
other hand, the 3/16-in. sections 
solidify rapidly and almost simulta- 
neously over their entire areas, mak- 
ing progressive solidification toward 
the riser and adequate feeding diffi- 
cult. 

In other words, under the casting 
conditions described, the ¥2-in. sec- 
tion has the optimum cooling rate 
whereby the most directional solidifi- 
cation toward the risers can take 
place, producing the shortest mushy 
zone. 

It is clearly evident that ASTM- 
AZ63 alloy is markedly more sus- 
ceptible to the formation of micro- 
porosity than the other three alloys. 
The susceptibilities to the formation 
of microporosity in A-8, ASTM- 
AZ92, and AZ-91 alloys are of the 
same order of magnitude, but the 
susceptibility decreases slightly in the 
order listed. 

Differences in susceptibility to mi- 
croporosity among the four alloys 
can be safely attributed to the dis- 


similarities in composition. The alloy . 


composition determines the solidifi- 
cation range and the amount of 
eutectic liquid solidifying at the end. 

Solidification range of the four 
alloys is as follows: ASTM-AZ63, 
475° F.; ASTM-AZ92, 345° F.; A-8, 
315° F., and AZ-91, 300° F. 

The amount of eutectic liquid so- 
lidifying at the end is indicated by 
the relative volumes of undissolved 
beta constituent in the as-cast condi- 
tion; ASTM-AZ63 alloy has the 
least amounts of eutectic liquid, A-8 
is next, ASTM-AZ92 third, and AZ- 
91 has the most eutectic liquid or 
undissolved beta constituent in the 
as-cast condition. 


It is obvious then that ASTM- 


AZ63 alloy not only has the longest 
solidification range, but it also pro- 
duces the least amount of eutectic 
liquid solidifying at the end. Con- 
sequently, this alloy is by far the 
most susceptible of the four alloys 
to microporosity. 

AZ-91 alloy is less susceptible to 
microporosity than A-8 alloy because 
it has a slightly narrower solidifica- 
tion range, but the more important 
factor is the considerably greater 
amount of eutectic liquid which so- 
lidifies at the end. ASTM-AZ92 al- 
loy has a solidification range marked- 
ly less than ASTM-AZ63, but con- 
siderably greater than A-8 and AZ- 
91 alloys. 

Because ASTM-AZ92 alloy has a 
greater solidification range and a 
lesser amount of eutectic liquid so- 
lidifying at the end than has AZ-91, 
the former is slightly more suscep- 
tible to occurrence of microporosity. 

On the other hand, ASTM-AZ92 
alloy has a greater range of solidifi- 
cation, but the amount of eutectic 
liquid solidifying is slightly greater 
than that of A-8. As a result, A-8 is 
only slightly more susceptible than 
ASTM-AZ92 to the formation of 


microporosity. 


Liquidus and Solidus Contours 

A third factor exists which is not 
entirely indicated by the considera- 
tion of the solidification range, and 
the amount of eutectic liquid as rep- 
resented by the relative volumes of 
the beta constituent in the as-cast 
condition. This factor pertains to 
the shape of the solidus and liquidus 
lines. 

The shape of the solidus and liq- 
uidus surfaces in the complex alloys 
determines the relative amount of 
solid and liquid at any given tem- 
perature intermediate between the 
solidus and liquidus (Fig. 5). 

If the contour of the solidus and 
liquidus surfaces is such as to permit 
a relatively large proportion of liquid 
to exist to the lower part of the 
solidification range, the alloy will be 
less susceptible to the formation of ~ 
microporosity than if the contour of 
solidus and liquid surfaces are such 
as to produce a relatively greater 
amount of solids in the higher por- 
tion of the solidification range. 

Examples of these two different 
types of solidus and liquidus systems 
are represented by Fig. 5. This third 
factor is fairly difficult to evaluate. 
However, it is quite probable that 
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the contour of the solidus and liq- 
uidus surfaces, which would be fa- 
vorable to the retention of a rela- 
tively large proportion of liquid to 
the bottom of the solidification 
range, would also be reflected by a 
relatively large amount of eutectic 
liquid solidifying at the end. This is 
illustrated by Fig. 5. 

It has already been noted that the 
proportion of eutectic liquid can be 
estimated from the relative volume 
of undissolved beta constituent in the 
as-cast condition. This third factor, 
therefore, is not entirely separate 
from the factor relating to the rela- 
tive amount of eutectic liquid solidi- 
fying at the end of solidification. 

In any event, the known facts 
about the solidification range and 
the relative amounts of eutectic liq- 
uid solidifying explain quite satisfac- 
torily the relative susceptibility of 
the four different alloys to the for- 
mation of microporosity. 

Effect of Pouring Temperature. 
The 6x10-in. plates, 3/16, Y2, and 
1% in. thick, were used to deter- 
mine the effect of pouring tempera- 
ture on the occurrence of micropo- 
rosity. These plates of all four alloys 
were poured over a range from 
1500° F. to the lowest temperature 
at which they could be poured with- 
out serious misruns. 

In some instances, when an ex- 
tremely coarse grain was obtained at 
pouring temperatures near 1250° F., 
the microporosity appeared to be ac- 
centuated; otherwise the pouring 
temperature had no noticeable effect 
on the occurrence of microporosity. 

This conclusion is Somewhat at 
variance with foundry experience 
since, under production conditions, 
it is frequently found that high pour- 
ing temperatures produce less micro- 
porosity than lower pouring temper- 
atures. Some observations in the lab- 
oratory indicated that, when chills 
were used to produce solidification, 
the tendency to form microporosity 
decreased somewhat with increasing 
pouring temperatures. 

Commercial castings, of course, 
are not always gated into risers, and 
chills are used frequently to effect 
progressive solidification toward the 
risers. Under the conditions of a 
higher melt temperature in the mold 
in conjunction with chills and com- 
plex sections, it is quite conceivable 
that there will be sharper tempera- 
ture gradients increasing toward the 
risers, which condition will tend to 
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(b) 
PER CENT ALLOY CONTENT 


Fig. 5—Intersections of liquidus and solidus surfaces showing two composi- 
tions having same solidification range and eutectic temperature, but at 
temperature (t), system (a) contains 26 per cent liquid while (b) contains 
only 7 per cent. At the eutectic temperature, (a) contains 13 per cent eutectic 
liquid, while (b) contains 6 per cent. Alloy (a) will be less susceptible to 
microporosity because a greater proportion of liquid is retained to lower 
temperatures. This is also reflected in a greater amount of eutectic liquid 
and beta constituent, although both have the same maximum solid solubility 
at the eutectic temperature. 


decrease the amount of microporos- 
ity formed. 

It is to be expected that the ex- 
perimental plates risered and gated 
at one end would have a favorable 
temperature gradient initially, which 
would not be altered greatly by an 
increase in melt temperature. 

Effect of Mold Material. The 
wedge casting (Fig. 2) and the 3/16- 
in. plates (Fig. 3) were prepared in 
green sand and in a dried sand. The 
green sand used was a regular syn- 
thetic sand containing bentonite for 
the binder, ethylene glycol, sulphur, 
and boric acid as inhibitors. 

This green sand baked well to pro- 
duce a dried mold. Accordingly, 
molds of the same sand were baked 
at a low temperature to prevent ser- 
ious loss of inhibitor, but at a suffi- 
ciently high temperature to remove 
the water from the sand. 

Approximately six melts of ASTM- 
AZ63 and ASTM-AZ92 alloys were 
prepared. One set of molds was 
poured before fluxing with chlorine, 
and a second set was poured after 
fluxing with chlorine. Each set con- 
sisted of one green sand 3/16-in. 
plate, one green sand wedge mold, 
one dry sand 3/16-in. plate, and 
one dry sand mold of the wedge. 

Careful examination of the plate 
and wedge castings by radiography 





showed that the mold materials had 
no influence upon the amount of 


_microporosity in either the plate or 


wedge castings. The chlorine flux 
improved the soundness of both. 

These observations indicate that 
gas is not absorbed by the melt in 
the mold prior to its solidification. It 
has been established, for example, 
that gas will be absorbed by melts of 
aluminum-base alloys if they are 
poured into green sand having low 
permeability. 

All sand used in this investigation 
has high permeability, and it is not 
to be expected that gas would be 
absorbed by the melt in the mold. 
Apparently gas is absorbed by the 
melt only when the permeability of 
the sand is sufficiently low to force 
some of the generated vapor into 
the liquid melt in the mold cavity. 


Summary 


Mechanism of the formation ol 
microporosity has been described. 
The three main factors determining 
the amount of microporosity are (|) 
gas content of the melt, (2) alloy 
composition, and (3) degree of feed- 
ing provided. The range of alloy 
composition investigated was that in- 
cluded by four alloys: ASTM-AZ65, 
A-8, ASTM-AZ92, and AZ-91. 

Range in degree of feeding was 
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investigated over a range in section 
thickness including 3/16, 34, Y, 34, 
1, and 1% in., while riser sizes on 
these sections ranged from zero to 
3 in. The relative effects of the 
three main factors determining mi- 
croporosity in sections of various 
thickness may be summarized as 
shown in Table 5. 

If the initial gas content of the 
melt is very high and the melt is 
degassed by fluxing it with chlorine, 
the reduction in microporosity in the 
light 3/16-in. section will be pro- 
nounced. As indicated in Table 5, 
the decreasing order of susceptibility 
to microporosity among the four al- 
loys is as follows: ASTM-AZ63, A-8, 
ASTM-AZ92, and AZ-91. A large 
difference exists between ASTM- 
AZ63 and A-8, and only a slight dif- 
ference exists among the other three 
alloys. 

The 3- and ¥%-in. sections are 
the easiest to make free from micro- 
porosity. Maximum soundness can 
only be obtained by using (1) de- 
gassed melts, (2) alloys least sus- 
ceptible to the formation of micro- 
porosity, and (3) adequate feeding. 

Adequate feeding is obtained by 
the establishment of steep tempera- 
ture gradients toward the riser or 
feed head. This is done by the 
proper use of gates, risers, and chills. 

For a given degree of soundness, 
the ratio of poured weight to cast- 
ing weight can be reduced by using 
(1) degassed melts and (2) an alloy 
in place of ASTM-AZ63 having less 
susceptibility to the formation of 
microporosity. 

Pouring temperature had little or 
no effect upon the amount of micro- 
porosity formed in these test castings, 
which were 6x10-in. plates cast hor- 
izontally with gate and riser on one 
end only. If, however, chills were 
used in the mold and if the gates did 
not enter the risers, it is quite likely 
that the microporosity may decrease 
somewhat with increasing pouring 
temperature. 

[t was also found that the amount 
of microporosity formed was approx- 
imately the same in dried molds as 
in green sand molds, indicating that 
gas is not absorbed by the melt in 
the mold cavity. 
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Table 5 
RELATIVE EFFECTS OF Factors DETERMINING MICROPOROSITY 


Factor 


Decreasing gas content.................0...0s008+ 

Increasing riser size within normal 
limits 

Changing alloy composition from 
ASTM-AZ63 to A-8, ASTM-AZ92, 
or AZ-91 
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A. F. A. To Register 
“Old Timers”’ In ‘46 


MEMBERS WHO ATTENDED the 
1940 Convention in Chicago and 
the 1942 meeting in Cleveland will 
recall that the registration of “Old 
Timers” was a most interesting 
phase of those Foundry Weeks. 
Nothing could be more appropriate 
than to continue this recognition of 
men who have long served in the 
foundry industry, during the 50th 
Anniversary Convention in Cleve- 
land, May 6-10. 

The “Old Timers” booth will be 
set up in the Official Headquarters 
booth of A.F.A., located in the 
Arena exhibit hall just off Registra- 
tion Lobby. Here those who have 
served 50 years in the castings in- 
dustry will be welcomed, registered 
and given a special “50 Years of 
Service” emblem and badge. The 
same procedure will be followed 
with foundrymen who have served 
in the industry 25 years or more. 

The Association is particularly 
anxious to welcome men who at- 
tended the early conventions of 
A.F.A. prior to 1910, and special 
recognition will be given all such 
men who register at the convention. 
Thus far only two or three men 
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have been located who were present 
at the first convention of the Ameri- 
can Foundrymen’s Association at 
Philadelphia in 1896, but it is hoped 


others will be on hand at Cleveland. 


Lecture Sessions Will 
Feature Modern Control 


THE ANNUAL LECTURE COURSE, an 
important event of A.F.A. annual 
meetings since establishment in 1943, 
will be continued at the 50th Anni- 
versary Foundry Congress in Cleve- 
land, and this year will be presented 
in five sessions. Sponsored by the 
Annual Lecture Committee, under 
the chairmanship of H. M. St. John, 
Crane Co., Chicago, the 1946 course 
will deal with the general and im- 
portant subject of “Foundry Con- 
trol.” 

One session will be presented each 
day of the week, all scheduled at 
4:00 p. m., starting on Monday, 
May 6, with Aluminum and Magne- 
sium Foundry Control. Discussion 
at this lead-off meeting will be con- 
ducted by Oscar Blohm, Hills- 
McCanna Co., Chicago. 

An A.F.A. Gold Medallist, Carl 
F. Joseph, Saginaw Malleable Div. 
of General Motors Corp., Saginaw, 
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Mich., has agreed to act as discus- 
sion leader of the Tuesday lecture 
period. The subject that day deals 
with Malleable Foundry Control. 
Brass and Bronze Foundry Control 
will be considered Wednesday aft- 
ernoon, and the Chairman of the 
Brass and Bronze Division, D. Frank 
O’Connor, American Saw Mill Ma- 


chinery Co., Hackettstown, N. J., is 


scheduled as the discussion leader. 

Session No. 4 of the lecture course 
will deal with Steel Foundry Con- 
trol, a subject to be offered Thurs- 
day afternoon. G. A. Lillieqvist, 
American Steel Foundries, East 
Chicago, Ind., will lead the discus- 
sion. Winding up the lecture series 
for 1946, Gray Iron Foundry Con- 
trol will be covered on Friday. W. 
A. Hambley of Allis-Chalmers Mfg. 
Co., Milwaukee, and one of the 
most active A.F.A. members at this 
convention, will act as the discussion 
leader. 

Typical of the manner in which 
A.F.A. committee work is conducted 
in the interest of the membership is 
the account of how “Foundry Con- 


trol” was made the subject of 
this year’s lecture course. Several 
inquiries about control methods 


reached the National office of A.F.A. 
last Spring, and the question of a 
convention session on the subject 
was broached tentatively at several 
informal luncheons. 

The response indicating the need 
for more up-to-date information, let- 
ters were sent to several well-known 
foundrymen whose replies heartily 
endorsed the idea. Thereupon the 
Annual Lecture Committee was ap- 
proached, the subject being of in- 
terest to all A.F.A. Divisions, and 
their approval and organization of a 
lecture course for 1946 followed. 


So. California Lecture 
Material Is Published 


WITH COMPLETION of a lecture 
course considered outstandingly suc- 
cessful, the Southern California 
A.F.A. chapter has made the text of 
the technical papers presented avail- 
able in book form under the title, 
Casting Production, Chapter Presi- 
dent R. R. Haley, Advance Alumi- 
num & Brass Co., Los Angeles, has 
announced. 

_ Among the authorities who par- 
ticinated in the educational project 
were: F. G, Sefing, International 
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Nickel Co., New York; N. J. Dun- 
beck, Eastern Clay Products Inc., 
Eifort, Ohio; and C. B. Schureman, 
F. E. Schundler & Co. Inc., Joliet, 
Ill. 

Mr. Sefing, Chairman of the 
Executive Committee, A.F.A. Com- 
mittee on Cooperation with Engi- 
neering Schools, presented a dis- 
cussion of “Gating and Risering 
Practice.” Mr. Dunbeck, member of 
the Nomenclature and Grading and 
Fineness committees, A.F.A. Foun- 
dry Sand Research Project, pre- 
pared a paper on “Molds and Cores 
Material,” which is included in the 
book. 


Delivers Added Lecture 

However, when Mr. Dunbeck was 
forced to cancel his trip to the coast, 
Mr. Schureman, who also has been 
active in the foundry sand project, 
delivered a lecture on the subject. 
Unfortunately, publication deadline 
macc it impossible to include Mr. 
Schureman’s remarks. 

Subjects and authors of other pa- 
pers which appear in the book are: 
“Specifications,” E. K. Smith, metal- 
lurgical consultant, Beverly Hills, 
Calif.; “Patterns,’ J. A. Burgard, 
Columbia Steel Corp., Los Angeles; 
“Inspection and Repairs,” E. G. 
Smyth, Standard Oil Co. of Cali- 
fornia, Los Angeles; and C. E. Lloyd, 
Shipbuilding Div., Consolidated Steel 
Corp., San Pedro, Calif. 


Handle Arrangements 

Chapter members active in ar- 
rangements for the course include: 
Executive Chairman J. E. Wilson, 
Climax Molybdenum Co., Los An- 
geles; Robert Gregg, Reliance Regu- 
lator Co., Los Angeles; A. G. Zima, 
International Nickel Co., Los An- 
geles; Chapter President R. R. 
Haley; and Chapter Director W. D. 
Bailey, Jr., Westlectric Castings, Inc., 
Los Angeles. 

Committee chairmen were: 
Papers, Robert Gregg; Publicity and 
Publication, W. D. Bailey, Jr.; 
Finance, G. V. Ballard, Federated 
Metals Div., American Smelting & 
Refining Co., Los Angeles; and, 


House Committee, P. E. Crow, 
Equipment Engineering Co., Los 
Angeles. 


Sessions chairmen for the lectures 
were: E. F. Green, Axelson Mfg. 
Co., Los Angeles; Earl Shomaker, 
Kay Brunner Steel Products Co., Al- 
hambra, Calif.; Chapter Treasurer 





L. O. Hofstetter, Brumley-Donald- 
son Co., Los Angeles; Chapter 
Vice-President B. G. Emmett, Los 
Angeles Stee] Castings Co., Los An- 
geles; and J. B. Morey, International 
Nickel Co. 


Members Aid National 
Apprentice Contest 


PATTERNS, core boxes and blue- 
prints for the A.F.A. National Ap- 
prentice Contest were furnished 
through the cooperation of A.F.A. 
members. 

Blueprints for the patternmaking 
division of the contest were sup- 
plied by C. W. Wade, Caterpillar 
Tractor Co., Peoria, Ill., and Frank 
Cech, Cleveland Trade School, 
Cleveland. 

Peter Rettig, Rettig Pattern Co., 
Cleveland, and L. F. Tucker, City 
Pattern Works, South Bend, Ind., 
provided the patterns for the non- 
ferrous ‘molding division. 

Four patterns used in the gray 
iron and steel molding divisions 
were furnished by J. G. Goldie, 
Cleveland Trade School; V. J. Sed- 
lon, Master Pattern Co., Cleveland; 
John E. Gill, Lake Shore Pattern 
Works, Erie, Pa.; and H. K. Swan- 
son, Model & Pattern Works, East 
Chicago, Ind. 

Now in its final stages, the 50th 
A.F.A. Anniversary Contest has at- 
tracted many new companies not 
represented in past years. Compa- 
nies which have entered contestants 
annually for almost 20 years are 
sponsoring entries in the competition 
for prizes in the Golden Jubilee 
Convention year. 


Deadline Near 

Contestants are molding and 
pouring castings, and completing 
patterns, to meet the April 27 dead- 
line. Identified by special tags sup- 
plied by the A.F.A. National Office, 
entries must be received by J. G. 
Goldie, Cleveland Trade School, 
535 Eagle Ave., Cleveland, Ohio, 
not later than April 27 to be eligi- 
ble for judging. 

Entries in the 1946 A.F.A. Na- 
tional Apprentice Contest can be 
seen at the 50th Anniversary Con- 
vention, May 6-10. Also displayed 
will be patterns entered in the 
A.F.A. apprentice contest during 
the past 10 years and an exhibit 
by the Cleveland Trade School. 
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Foundry Superintendent 


Hunt-Spiller Mfg. Corp. 
Boston 


THE FIRST ARTICLE on the 
subject of molding sands ever pre- 
sented before an A.F.A. audience 
seems to have been a paper by 
Thomas D. West in 1896. This 
paper was general in nature but ap- 
parently brought forth considerable 
discussion at that first meeting of 
the American Foundrymen’s Associ- 
ation, fifty years ago. 

In 1897, another author, writing 
on the subject of molding sands, 
lists four properties: Refractoriness 
(by chemical analysis), Porosity, 
Fineness, and Bond. No test, how- 
ever, was suggested by this writer, 
D. H. Tuesdale, except the old hand 
test. 

A third article, in The Foundry, 
written by W. J. Keep at this time, 
appears also to be one of the earliest 
papers on molding sands. It cov- 
ered a report on a sample of sand 
received by Mr. Keep for his ex- 
amination and comment. The great 
lengths to which Mr. Keep had-to 
go in describing the sand properties 
is much in contrast to the type of 
report that would be forthcoming 
today from a consultant who would 
have all the advantages of standard- 
ized test results to aid him in his 
analysis of properties. 


First Hardness Testing 
The J. I. Case Threshing Ma- 
chine Co., in 1900, seems to have 
been one of the first companies to 
set up sand specifications. In 1903, 
Thomas West again described, in 
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a paper on sand testing, what ap- 
pears to be one of the first machines 
for the testing of the hardness of 
ramming. Except for the reference 
to a test machine as desbribed by 
West, it would seem that the early 
foundryman concerned himself pri- 
marily with a study of the new 
sands as they affected the properties 
of the foundry heap sand or facing. 

During the next ten years investi- 
gators, through laboratory tests, con- 
tinued their efforts to learn more 
about characteristics of molding 
sands. The paper by Dr. H. Ries in 
1906, entitled “Laboratory Examina- 
tion of Molding Sands,” appears to 
be about the most complete article 
then available from the technical 
standpoint on sand grain shape and 
size. About this time, too, Le Chate- 
lier and Vinsonneau described tests 
on grain size, resistance to mechani- 
cal crushing, and permeability. 

In 1912 the American Foundry- 
men’s Association sponsored a study 
of molding sands and Dr. Richard 
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This chronological re- 

port of a half century of 

. development in the field of 
sand control emphasizes 
the constantly growing im- 

_ portance given this subject 
by cast metals producers. It 
brings out, too, the work of 
A.F.A. in this field, especi- 
ally through its Committees 
on Foundry Sand Research. 
ve in this phase of 


mS Association activity. 





Moldenke, then Secretary of the 
American Foundrymen’s Association, 
was directed to appoint a committee 
that would function under his guid- 
ance. Over 92 sands were studied 
by Dr. Moldenke and his commit- 
tee, the physical tests employed 
covering fineness, transverse strength, 
permeability, and clay bond strength 
through the use of the dye absorp- 
tion test, employing an analine dye 
known as malachite green. 


Sand Testing Taught 
With the publication of the work 


‘of the above committee, the testing 


of molding sands became more com- 
mon. Wentworth Institute, Boston. 
had already introduced the testing 
of molding sands into their foundry 
course, using many of the tests 
described above as well as_ those 
developed by the institute for deter- 
mining the permeability of molds 
under varying pressure. During the 
latter part of this period, continued 
interest was shown in sand testing. 
with more thought given to other 
means of measuring the strength 
than by the transverse test familiar 
to earlier workers. Thoughts also 
were beginning to turn to the re- 
claiming of both core and molding 
sands. 


During the twenty years from 
1897 to about 1916 saw little actual 
work on sand control, although there 
was increasing evidence of the im- 
portant part that selection of the 
proper molding sand played in 
foundry production, both as to qual- 
ity of castings and tons of castings 
produced per ton of new sand. 
While mention of the earlier in- 
vestigators has thus far been made, 
the limited scope of this article will 
prevent further specific reference to 
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individuals, except in unusual cases. 


The years between 1916 and 1925 
were some of the most active in 
sand research and sand control. A 
most important development oc- 
curred in 1921 when A.F.A. accepted 
an invitation to join with the Na- 
tional Research Council to jointly 
sponsor a study of molding sand test- 
ing and control. On accepting this 
invitation a joint committee was or- 
ganized, with the late R. A. Bull, 
past President of A.F.A., as Chair- 
man. A large number of A.F.A. 
members, pioneers in sand research, 
accepted membership on the Com- 
mittee and a program advanced by 
the National Research Council was 


adopted. 


The first project involved prepa- 
ration of a complete bibliography of 
all published literature on the sub- 
ject. This material was studied and 
correlated and a research program 
formulated so as to fill in and obtain 
further necessary data. The bibliog- 
raphy was furnished by the National 
Research ‘Council and A.F.A. re- 
viewed and correlated all articles 
therein. Since the National Research 
Council’s function was strictly or- 
ganizational, the Council presently 
withdrew and the work has been 
carried on ever since as an A.F.A. 
committee project. 


The correlation, issued late in 
1921, furnished the basis for the 
work of the Joint Committee on 
Molding Sand Research, which de- 
veloped practical methods of testing 
various physical properties of sands 
such as moisture content, strength, 
permeability, fineness and methods 
of chemical analysis. 


In June, 1921, the committee pub- 
lished its first edition of the book, 
“Methods of Testing Molding 
Sands.” This Committee continued 
its work and from time to time re- 
vised and amplified its book, the 2nd 
edition of which was published in 
1928; the 3rd edition in 1931; the 
4th in 1938; the 5th (current) edi- 
tion having been issued in 1944. 

Up to 1921 few workers had 
developed methods for testing sand 
properties, but in general the meth- 
ods lacked accuracy and_ results 
were not comparative between one 
investigator and another, due to 
lack of standardized equipment and 
me'hods. The sand committee’s first 
work concerned itself with the fol- 
lowing properties which were con- 
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sidered to be the most important: 
(1) Moisture Content, (2) Perme- 
ability, (3) Strength, (4) Fineness, 
(5) Refractoriness, and (6) Dur- 
ability or life. 

During the latter part of this 
period due partly to the added 
knowledge on sand testing and the 
contributions to the literature by 
those already using sand control, 
considerable progress was made in 
this direction. Sand reclamation and 
conservation also was beginning to 
develop more rapidly, principally 
through the use of various types of 
clay bond, especially selected new 
sands carrying a high colloidal clay 
content, and broadening recognition 
of the value of more intensive mix- 
ing, as a means both of conserva- 
tion and of sand control. 

About this time the introduction 
of a mold hardness tester, fashioned 
somewhat after the principle of a 
Brinell meter, added greatly to our 
knowledge of mold hardness wari- 
ables and their effect on the quality 
of the casting produced. 


Control Greatly Expanded 


During the period 1926 to 1935, 
the foundry industry greatly extend- 
ed its use of sand control. New 
tests were constantly being developed 
by individual investigators or 
through the efforts of the Joint Com- 
mittee on Foundry Sand Research. 
Particular mention shall be made of 
the various devices for measuring 
mold permeability and the thought 
given to means of determining the 
sea coal content of heap sand. 


Methods for grading of molding 
sands were undertaken by the Joint 
Committee and ultimately a stand- 
ard was set up which gave the user 
another tool with a more effective 
selection of the most desirable sand 
for a given purpose. One paper, pre- 
sented before A.F.A. in 1927 by 
J. M. Haley and entitled “An 
Analysis of Four Hundred Tons of 
Defective Castings,” pays splendid 
tribute to the value of sand control 
as a means of reducing defective 
castings. 

In 1928 two very complete papers 
on sand control methods were pre- 
sented, indicating the extent to 
which sand control had broadened 
in scope, the following tests being 
used both for control and investiga- 
tion: Tensile strength, green sand 
strength, permeability, moisture, 





grade, durability, relative fusion — 
point, and microscopic examination. 
The problem of hot versus cold per- 
meability was receiving the atten- 
tion of a number of investigators 
both in industry and in our reséarch 
laboratories. fee 

Actual mold conditions also wete 
being studied as affected by variables 
in jolting or squeezing operations. 
One author, on light steel casting 
practice, expressed it as his opinion 
that ninety-five per cent of the de- 
fects which he had investigated were 
due to some mold deficiency. Mold 
density, as affecting trueness to pat- 
tern and soundness of casting, was 
also receiving more and more atten- 
tion. 


Sand Producers Active 


Our sand producers, always coop- 
erative, were rapidly taking recogni- 
tion of the value of sand control, 
and foundrymen large and small 
were being benefited by more uni- 
form shipments of sand conforming 
more nearly to the specified require- 
ments of the user. A-brief report at 
this time by the Technical Director 
on A.F.A. Sand Reésearch advised 
the industry of the great interest-in 
sand testing and control, stating that 
when the new (3d) edition of the 
A.F.A. Sand Testing Book was. arjy 
nounced, over 1,700 requests for the 
publication were immediately . re- 
ceived. 

The years 1930 through 1935 saw 
many advances in sand control, in 
both large and small foundries. One 
large malleable foundry. operating a 
continuous molding unit reported 
that moisture, permeability and>bond 
tests were being run every hour. An- 
other light gray iron foundry ‘was 
carrying on an extensive series of 
tests on sand. and mold control, as 
affecting casting surface. Several in- 
vestigators were also working on the 
problem of sand flowability and its 
effect on mold characteristics. The 
last year of the period 1926-1935 
saw considerable attention being de- 
voted to tests involving expdhsion 
and contraction characteristics’ at 
high temperatures. 


The years 1936, 1937 and 1938 
brought new terms to our foundry 
vocabulary—for example, deform4d-' 
tion and resilience, properties whith 
were to become more and more ipt- 
portant in molding sand work. “A 
very interesting report covering the 
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details of sand practice in the found- 
ries of seven automobile companies 
and representing over 6,000 tons ca- 
pacity daily, indicated the tremen- 
dous strides that had been made not 
only in sand control but also in the 
use of clay bonded or synthetic sand. 
The report covered the modern 
methods being employed in the pro- 
duction and control of sand for the 
most important types of castings. In 
addition to the usual tests for per- 
meability, green strength and mois- 
ture, daily tests were given for dry 
strength, deformation and flowabil- 
ity. Mold hardness control, as a 
daily routine, was strongly advo- 
cated. 


A.F.A. Sand Books Published 

The report of the A.F.A. Com- 
mittees on Sand Research and Sand 
Testing advised (1938) of comple- 
tion of the 4th edition of Testing 
and Grading Methods for Foundry 
Sands, the first edition to include 
testing methods for foundry clay. 

The years 1939 and 1940 were 
ones of consolidation in respect to 
sand testing and control. Attention 
was directed to the problem of con- 
trolling the physical properties of 
sand, as affected by rapid re-use and 
consequently involving short cooling 
periods in mechanical units. Rapid 
drying out of synthetic sands and 
the use of various wetting agencies 
as an aid in controlling moistures, 
was likewise receiving a great deal 
of thought. A paper on “The In- 
fluence of the Mold on Shrinkage 
in Ferrous Castings,” which was pre- 
sented during this period, indicated 
very forcefully the further need of 
controlling those factors affecting 
the conditions of the mold. 

Contrasting greatly with the sim- 
ple tests believed necessary in the 
earlier periods, one author, in a 
paper on synthetic sands presented 
in 1941, remarked: “In any mold- 
ing sand, we are interested princi- 
pally in (1) grain size, (2) green 
strength, (3) dry strength, (4) hot 
strength, (5) permeability, (6) dur- 
ability, (7) flowability, (8) moisture 
required, (9) resilience, (10) expan- 
sion, (11) contraction, and (12) sin- 
tering point.” 

Another company, operating a 
number of foundries throughout the 
country, reported on the importance 
of sand control in relation to the 
reduction in defective castings and 
the need for careful correlation of 
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foundry defects with molding sand 
control data in order to achieve 
better control of foundry defects. 

The year 1942 brought to the 
foundrymen another paper on the 
drying out of synthetic sands and the 
use of fuel oil as a retarding agent. 
A paper at this time on the subject 
of sea coal and fuel oil was pre- 
sented with suggestions for the 
means of control of the former in 
the heap. 


Present Interest High 

In 1944, we had two papers be- 
fore the A.F.A. devoted to high tem- 
perature studies—one entitled “Mold 
Surface Properties at Elevated Tem- 
peratures,” the other “Mold Atmos- 
phere Control.” In this year and 
the following, sand control continued 
to increase in scope and usefulness. 

During this period, because of the 
importance and extent of work on 
molds at elevated temperatures, the 
sub-committee on this phase of test- 
ing ‘was elevated to full committee 
status and was designated “Commit- 
tee on Physical Properties of Found- 
ry Sand at Elevated Temperatures.” 

In concluding this review, cover- 
ing fifty years progress in sand con- 
trol, the important part played by 
the Joint Committee on Molding 
Sand Research in the development 
of sand control, is impressive. Indus- 
try owes a debt of gratitude to the 
various chairmen, including Major 





WANTED! 


Men who attended A.F.A. Con- 
ventions of 1896, 1897, 1898 and 
1899. 

If you are one of these “earli- 
est of “Old Timers” . . . or if you 
know of any man, now living and 
in the industry, who attended 
those conventions . . . please send 
their names and addresses 
promptly to the Secretary, Amer- 
ican Foundrymen’s Association, 
222 W. Adams St., Chicago 6. 

The Association desires to ex- 
tend a special invitation, on the 
occasion of the 50th Anniversary 
Convention and Exhibit in .Cleve- 
land, May 6-10, to those who 
were active in organizing and co- 
operating with the Association in 

its early days preceding 1900. 
The cooperation of all members 
to this end will be appreciated. 











Robert A. Bull, Walter M. Saunder: 
Benjamin D. Fuller, Fred Erb, anc 
the present chairman and technica! 
director, Dr. H. Ries. Likewise, in 
dustry is indebted to the technica! 
secretaries of this committee, to the 
many sub-chairmen, committee 
members, and those countless work- 
ers in laboratory, plant and technical 
institutions who have so generously 
given of their time and effort to the 
subject of sand control and the de- 
velopment of the many tests which 
have made sand control possible and 
have demonstrated its value. 


The author wishes to acknowledge 
his indebtedness to Secretary Emer- 
itus R. E. Kennedy in the loan of 
material, helpful in the preparation 
of this article. 


Cupola Handbook Is 
Now Being Printed 

THE PUBLICATION of the Cupo- 
la Research Project, THE Cupoia 
HANDBOOK, now is in the hands of 
the printer with a promise that 
copies of the book will be available 
at the time of the 50th Anniversary 
Convention in Cleveland, May 6-10. 
- The book will contain nearly 500 
pages, with scores of illustrations 
and tables, and undoubtedly will 
prove to be the most useful and most 
complete book ever published deal- 
ing with cupola operations. The 
work of over 100 outstanding gray 
iron metallurgists and practical 
foundrymen who contributed to its 
contents over the past five years, its 
usefulness to iron foundrymen is 
already assured. 


Commenting on one or two chap- 
ters submitted for review, several 
foundry executives and well known 
metallurgists have declared the Cu- 
PoLA HANDBOOK to be “intensely 
practical, and of outstanding impor- 
tance to the gray iron industry.” 

Announcement will be made about 


’ convention time when the book is 


available to A.F.A. members, and 
the price per copy is being kept at 
a minimum figure commensurate 
with publication costs in order that 
the book may be utilized by the 
greatest number of foundrymen. 

Copies will be available for dis- 
play and orders during the Conven- 
tion at the A.F.A. Headquarters 
Booth located in the Arena Exhibit 
Hall. 
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STEEL SUSCEPTIBILITY TO 
HOT-TEAR FORMATION IN CASTINGS 


A contribution to the subject of hot-tear 

formation in low carbon steel castings. One 
possible cause may be the allotropic transforma- 
tion of delta phase into gamma phase in steel. 





N. B. Gelperin 
Chief Engineer 


State Institute 
Moscow, USSR. 





IN ANY DISCUSSION of hot- 
tear formation in steel castings, the 
question of the susceptibility of vari- 
ous steels to hot tearing always arises, 
as pointed out by Briggs* (1943). 

Original investigation and observa- 
tion data indicate that: 

(a) Various steels under the same 
conditions and depending upon these 
conditions are quite different in their 
susceptibility to hot-tear formation. 

(b) The tendency to hot-tear for- 
mation is essentially influenced by 
the allotropic transformation of delta 
phase into gamma phase, that takes 
place in most kinds of steel during 
the cooling of castings. 

The influence of this transforma- 
tion will be clear if the following 
points are considered as the basis of 
the theory of hot-tear formation: 

Hot tears are formed in most cases 
due to the hindered contraction of 
the metal during cooling. 

Factors which are responsible for 
hindered contraction may be 
divided, in most cases, into two 
groups—internal and external. 

(a) The hindrance caused by the 
mold, i.e., by the material of the 
mold, cores, cross-bars of the flasks, 
etc. For identification, this type of 
hindrances will be termed “external 
hindrances.” 


(6) The hindrances which appear 
_ *C. W. Briggs, “Hot-Tear Formation 
mn Steel Castings,” TRANSACTIONS, Amer- 
ican Foundrymen’s Association, vol. 51, 
Pp. 57-85 (1943). 
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due to the temperature gradient pro- 
duced between the adjoining parts 
of a casting of various cross sections. 
In many cases, these temperature 
gradients reach a high degree in 
the cooling process. This type of 
hindrances will be termed “internal 
hindrances.” 

Both types of hindrances men- 
tioned above can exist in a casting, 
either separately or together. To 
avoid confusion, other factors which 
may play a part in hot-tear forma- 
tion have not been discussed in this 


paper. 
Carbon Steel 


Plain carbon steel immediately 
after complete solidification (just 
below the solidus) produces either: 

(a) Solid solution of carbon in 
delta iron (in carbon steel, which 
contains carbon up to the limit of 
point H of the peritectic line HIB 
in the iron-carbon constitutional dia- 


‘gram) or: 


(b) A mixture of solid solution of 
carbon in gamma iron and of solid 
solution of carbon in delta iron (in 
carbon steel, which contains carbon 
within the limits of points H and J 
of the peritectic line, called low car- 
bon steel), or: 

(c) Solid solution of carbon in 
gamma iron (in carbon steel with 
the carbon content above the limit 
of the peritectic point J). 

Out of the latter kinds of steel 
must be distinguished the types in 
which paritectic reactions exist (in 
carbon steel with carbon content 


This paper will be presented and dis- 
cussed at a Steel Castings Session of the 
Fiftieth Annual Meeting, American 
Foundrymen’s Association, at Cleveland, 
May 6-10, 1946. Oral and written dis- 


cussion is solicited. 


within the limits of points J and B 
of the peritectic line, further called 
by agreement medium carbon steel). 

In this connection, the usual divi- 
sion of contraction into an “above 
pearlite” point and “below pearlite” 
point must be considered insufficient. 
The contraction must be divided 
into three stages: 

(a) Contraction in the region of 
delta phase. 

(b) Contraction in the region of 
gamma phase. 

(c) Contraction in the region of 
alpha phase. 

Hot-tear formation is greatly af- 
fected by a sharp change of the 
coefficient and the rate of contrac- 
tion at the moment of the allotropic 
transformation of the first two phases 
(the transformation of delta phase 
into gamma phase) inasmuch as the 
mechanical properties of steel are 
known to be quite low at these 
temperatures. 

It must be considered that this 
transformation accompanies a con- 
traction in volume. Therefore, the 
temperature of this transformation 
can be considered “the main critical 
temperature” of hot-tear formation. 

The transformation of gamma 
phase into alpha phase plays a sec- 
ondary role (especially for carbon 
steel) because by that time the 
mechanical properties of steel signi- 
ficantly improve. 

External Hindrances. If only ex- 
ternal hindrances to normal contrac- 
tion of the metal are present, hot 
tears appear as a result of failure of 
the metal at such high temperatures 
at which the cohesion between crys- 
tal grains became weaker than the 
grains themselves. 

In such cases, the low carbon steel 
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is less susceptible to hot-tear forma- 
tion than the medium carbon steel. 
This is explained by the fact that 
the improvement of the mechanical 
properties of the crystals and of the 
cohesive force between them at the 
falling temperature near the solidifi- 
cation temperature is at a greater 
rate in the low carbon steel than in 
the medium carbon steel. 

It is important to note that, in the 
low carbon steel, with the increase of 
carbon content up to the limit of 
the peritectic point better results are 
obtained. This can be explained by 
the fact that with the increase of 
carbon content in this kind of steel 
the temperature of the allotropic 
transformation of delta phase into 
gamma phase is comparatively higher. 

The total contraction of metal in 
this case in the region of delta phase 
(when the mechanical properties of 
the metal are very low) is insignifi- 
cant and, consequently, the danger 
of metal failure at the temperatures 
‘of this region is smaller. 


Coefficient Change 

Change of the coefficient and of 
the rate of contraction produced at 
the transformation of delta phase 
into the gamma phase is also not so 
harmful due to the fact that the 
improvement of the mechanical 
properties of low carbon steel after 
complete solidification begins sooner 
with the increase of carbon content. 
This refers especially to the tough- 
ness of metal due to the presence of 
gamma crystals. 

Furthermore, by the time trans- 
formation occurs mold material has 
not yet been heated to such high 
temperatures and the hindrances to 
normal contraction reach dangerous 
magnitudes (in the cases when such 
types of hindrances exist). 

Alloying elements eliminate the 
tendency of steel to hot-tear forma- 
tion caused by external hindrances 
to normal contraction of metal if 
they effect the following: 

(a) Increase at high temperatures 
the cohesive force between the crys- 
tal grains of the metal. 

(b) Produce immediately after 
complete solidification solid solutions 
by means of which the strength and 
plasticity of the crystals improve..: 

(c) Do not produce new struc- 
tural constituents, brittle at high 
temperatures, deposited at the grain 
boundaries. 

More favorable alloying elements 
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of those mentioned in the foregoing 
are those which widen the gamma 
region at the expense of narrowing 
the delta region, both in tempera- 
ture and concentration directions. 
Alloying elements narrowing the 
gamma region are less favorable than 
those widening the gamma region, 
even if they are added in such quan- 
tities that the gamma region entirely 
disappears and, in this case, the 
polymorphic change is absent. 


Crystals Lower 
This is explained by the fact that 
the toughness of crystals in alpha 
state is lower than that in the gamma 
state, and that here the cohesive 
force between the grains is realized 
more clearly. 


Internal Hindrances. If only in- 
ternal hindrances to normal contrac- 
tion of metal are present, hot tears 
appear because thin parts of a cast- 
ing tear off from the thick parts. In 
the case of plain low carbon steel, 
the temperature of the thin parts of 
the casting may.drop during the 
cooling cycle to such values that the 
allotropic transformation of delta- 
gamma phases within them will end, 
while in the thick parts of the cast- 
ing this transformation has not yet 
started. In consequence, the coeffi- 
cient and the rate of contraction of 
the thin parts sharply increase, and 
the tendency to “tear off” from the 
thicker parts increases. 

As at the same time the mechani- 
cal properties of metal of the thin 
parts of a casting which are affected 
by the allotropic transformation in 
the region of gamma phase are bet- 
ter than those of the thicker parts 
which are still in the region of delta 
phase, hot tears appear in the thick 
parts, i.e., in the weakest parts of a 
casting, as previously mentioned. 


Gamma Phase 
In the case of the medium carbon 
steel, all parts of a casting (thin as 


well as thick) just below the solidifi- . 


cation point are in the region of 
gamma phase. In this case, the ten- 
dency of thin parts to tear off from 
the thicker parts is eliminated be- 
cause both parts have the same 
structural constituent, and the sharp 
changes of physical properties which 
exist at the temperatures of the poly- 
morphic transformation are absent. 

Consequently, if only internal 
hindrances to the normal contraction 
of metal are present, the medium 





carbon steel is less susceptible to hot- 
tear formation than is the low car- 
bon steel. The influence of carbon 
content in both kinds of steel upon 
hot-tear formation affected by in- 
ternal hindrances to the normal con- 
traction of metal has not been com- 
pletely investigated as yet. 

However, it may be supposed that 
the increase of carbon content in the 
low carbon steel will play a favor- 
able part due to the increasing 
temperature of the allotropic trans- 
formation of delta-gamma phases. 

Therefore, with the increase of 
carbon content in the low carbon 
steel the temperature difference be- 
tween the thin and the thick parts 
of a casting at the beginning of the 
allotropic transformation ' of delta- 
gamma phases is quite small and, 
consequently, the tendency of thin 
parts to tear off from thicker parts 
is inconsiderable. 


Alloying Elements 

Proceeding from incomplete data 
on the influence of alloying elements 
upon hot-tear formation when only 
internal hindrances to normal con- 
traction of metal are present, a con- 
clusion can be reached that the 
alloying elements which widen the 


' region of the gamma phase at the 


expense of the region of the delta 
phase, both in the temperature and 
in the concentration directions, are 
favorable, especially if they improve 
the mechanical properties of metal. 

Alloying elements which narrow 
the region of the gamma phase have, 
in this case, a smaller but still favor- 
able influence upon the elimination 
of the tendency of steel to hot-tear 
formation. But this can occur when 
these elements are added in such 
quantities that the gamma region 
vanishes completely, and thus the 
steel is transferred into a _ range 
where the allotropic transformation 
at high temperatures is absent. 

It may be supposed that the ele- 
ments which raise the temperature 
of the allotropic transformation of 
delta-gamma phase will also be 
favorable. 

Internal and External Hindrances, 
and Other Factors. If both types of 
hindrances to. normal contraction 
of the metal exist, the influence of 
carbon content and of alloying cle- 
ments upon the susceptibility of steel 
to hot-tear formation depends upon 
the combination of these hindrances. 


However, under all of these circum- 
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stances the better steel is that which: 


(a) Has no transformation of 
delta-gamma _ phases. 

(b) Improves the mechanical 
properties of steel soon after com- 
plete solidification. 

(c) Produces gamma solid solu- 
tion immediately after . complete 
solidification. 

(d) Has no chemical compounds, 
deposited at the grain boundaries, 
which are brittle at high tempera- 
tures. 

(e) Has no low fusible chemical 
compounds, at grain boundaries. 

Little doubt exists that alloying 
elements, with regard to susceptibility 
of steel to hot-tear formations, in all 
cases have considerable influence 
upon heat conductivity and fluidity 
of the metal, diffusion processes ex- 
isting during solidification, coefficient 
of contraction, and other properties. 
This influence is a subject for further 
research. 


Discussion 


C. H. Loria’ (written discussion): Mr. 
Gelperin, in suggesting as one possible 
cause for hot tears in low-carbon steel 
castings the allotropic transformation of 
delta phase into gamma phase, has made 
an interesting contribution to the subject 
of hot-tear formation. According to the 
iron-carbon constitution diagram, those 
steels with less than about 0.18 per cent 
of carbon will contain delta iron imme- 
diately after solidification and would, by 
the reasoning of Mr. Gelperin, be sus- 
ceptible to hot tearing as a result of 
allotropic transformation. The steels of 
higher carbon content would contain no 
delta phase by the time they have com- 
pletely solidified, and hence other causes 


for hot tearing would necessarily be oper-. 


ative on such steels. 

Because the delta to gamma transfor- 
mation results in a contraction in volume, 
it is not difficult to visualize its impor- 
tance in promoting hot tears in the low- 
carbon steel castings, especially since such 
steels contain phosphorus and sulphur 
which may form constituents that exist 
in the vicinity of grain boundaries of 
lower melting temperature than the bulk 
of the steel. 

On the basis of Mr. Gelperin’s sug- 
gestion, it is reasonable to expect that 
the hot-tear propensity diminishes, per- 
haps sharply, in going from compositions 
in which the delta phase exists in the 
solid to those in which the phase is non- 
existent. This is provided that the longer 
freezing range for the latter compositions, 
or some other factor, does not compen- 
sate for the disappearance of the trans- 
formation effect. Foundries may have 
noted such a change in hot-tear propensi- 
tes with change in carbon content, but 
have not attempted an explanation. On 
the other hand; the matter may not 
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*Metallurgist, Battelle Memorial Institute, 
lumbus, Ohio. 
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have had much consideration, since the 
bulk of the steel cast is of a carbon con- 
tent outside the range for the existence 
of the delta phase in the solid, and few 
foundries have had experience with low- 
carbon melts. In view of the absence of 
any supporting data in Mr. Gelperin’s 
paper, in the interest of a fuller under- 
standing of causes for hot tears, it would 
seem desirable that the importance of 
the delta-gamma allotropic transforma- 
tion with respect to hot-tear formation 
be appraised by some one. 

C. W. Briccs’® (written discussion): 
Mr. Gelperin presents an interesting dis- 
cussion on hot-tear formation, especially 
from the point of view that the allotropic 
transformation of delta phase to gamma 
phase is important in effecting sharp 
changes in the coefficient and rate of 
contraction of steel, and thereby influ- 
encing the hot-tear formation in steel 
castings. The author, however, does not 
justify his position with the presentation 
of data. It is understood by the writer 
that the collection of such data is decid- 
edly not an easy matter. This is most 
certainly true of any study involving tem- 
peratures close to the solidification tem- 
perature of steel. However, such quanti- 
tative data are necessary to evaluate com- 
pletely the suggestions which the author 
has put forth in his paper. 

Studies by Driesen’ for ingot iron in- 
dicate that there is a change in the co- 
efficient and rate of contraction at a tem- 
perature of about 2555° F. This is be- 
cause of the pronounced change from the 


2Technical Research Director, Steel Founders’ 
Society of America, Cleveland. 


Aircraft Castings Made 
Available For Schools 


EpucATIONAL Groups of A.F.A. 
Chapters can help educational insti- 
tutions in their area secure aeronau- 
tical castings or an entire plane for 
use in technical training. 

From the War Assets Corp. educa- 
tional institutions may acquire cast 
aircraft parts, engines, other aero- 
nautical property, or even an entire 
plane, at disposal cost. Disposal costs 
range from about $100 for a basic 
trainer to approximately $350 for 
the largest bomber. The only addi- 
tional cost is for transportation of 
the parts. 

Cast parts of all types, such as 
cylinder heads, supercharger hous- 
ings, brackets, levers, wheel assem- 
blies, etc., are valuable teaching aids 
for foundry instructors. Illustrating 
cast metal of all types in a variety of 
applications, they can also be used 
for exhibits in school libraries, 
museums, and at student organiza- 
tion meetings. Strength, lightness, 
dependability, resistance to shock or 


delta phase to the gamma phase. For 
low carbon steels of 0.10 to 0.18 per cent 
carbon, the transformation that takes 
place is between a mixture of delta plus 
gamma phase and gamma phase. This 
transformation apparently does not pro- 
duce a pronounced change in contrac- 
tion; at least Briggs and Gezelius,’ in 
studies of the free and hindered contrac- 
tion of carbon steel, were unable to re- 
cord any contraction differences between 
the two steels (0.08 and 0.15 per cent 
carbon), which solidified as a mixture of 
delta plus gamma, and the other four 
steels which solidified as the gamma 
phase. 

In view of the fact that the author 
stated that the temperature of the trans- 
formation of delta plus gamma to gamma 
phase was the “main critical tempera- 
ture” of hot-tear formation of low car- 
bon steels, the writer wondered what the 
author would consider as the critical 
temperature of hot-tear formation of 
medium carbon steels? It is believed that 
the manner of selecting the critical hot- 
tear temperatures as set forth by Hall* 
and Briggs* is the more preferable. 


Briggs' References 


1. J. Driesen, Ferrum, 1913-14, vol. 
11, p. 129. © 

2. C. W. Briggs and R. Gezelius, 
TRANSACTIONS, American Foundrymen’s 
Association, vol. 42, pp. 449-470 (1935). 

3. H. Hall, Iron and Steel Institute 
Special Report 15, 1935, pp. 63-94. 

4. C. W. Briggs, TRANSACTIONS, Amer- 
ican Foundrymen’s Association, vol. 51, 
pp. 57-85 (1943). 


repeated stress, and good casting de- 
sign are represented in aircraft cast- 
ings manufactured to ordnance 
specifications. 

Foundry departments of educa- 
tional institutions can make other 
uses of plane parts and accessories. 
Disassembled cast parts of a plane 
can be used for foundry instruction. 
Special equipment such as small 
motors, transformers, wiring, other 
electrical equipment, and _instru- 
ments can be used in foundry con- 
trol and research laboratories. Small 
parts, tubing and fittings, fasteners 
and other miscellaneous items are a 
welcome addition to any foundry or 
laboratory where construction of ap- 
paratus, research and testing are 
carried on. 

Chapter Educational Committees 
wishing to aid nearby schools should 
have the educational institutions 
write to the attention of Mr. Hed- 
dleston, War Assets Corp., Aircraft 
Div., Educational Section, 425 Sec- 
ond St. N.W., Washington 25, D. C., 
requesting information on the educa- 
tional disposal of aircraft equipment. 
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SAND CONTROL IN A | BRONZE FOUNDRY 


Clinton J. Converse 
Crane Ltd. 


Montreal, Quebec 
Canada 


To DISCUSS SAND CONTROL 
in the bronze foundry, it is only 
proper to refer to the first man in 
the Bronze Age, who discovered that 
metal could be cast more advanta- 
geously in molds made with sand 
than those hewn in stone. No doubt 
he soon discovered that the quality 
of his castings depended upon the 
quality of his sand. Sand that was 
too wet left him with castings full 
of holes and hollows and sand that 
was too dry created imperfect and 
dirty castings. 

Prudence dictated that to avoid 
these difficulties he should feel the 
sand and determine its condition be- 
fore chancing his labors with the pos- 
sibility of such unfavorable results. 
Thus the first squeeze and feel meth- 


od of sand determination was dis- 
covered. Later he found that this 
method indicated to him the surface 
finish to expect, hence he learned 
that sand grain size affected the 
quality of his work. 

You may remember when you first 
went to a beach as a boy and learned 
to make castles in the sand. When 
you advanced your foot, buried it 
with a neat and well patted heap of 
sand, then withdrew it and stood 
back to admire your handiwork? 
That was your first mold. 

Then the next time you went to 
the beach you discovered something 
else. This time when you withdrew 
your foot, the castle fell into a shape- 
less mass. The sand was too dry, so 
you moved closer to the water. This 
time the castle kept its form mo- 
mentarily and then sagged and fi- 
nally collapsed because the sand was 
too wet. You were determined not 
to be fooled again, so you felt the 


sand the next time before starting 
the castle. You had discovered the 
squeeze and feel method yourself. 
You knew even then that the sand 
had to be in a certain condition to 
make a good mold. 

A good mold has to have addi- 
tional characteristics. It has to with- 
stand the sudden shock of molten 
metal which changes the moisture in 
the mold to steam and increases its 
volume about 1,600 times. The hot 
molten metal creates gases by burn- 
ing out the organic matter in the 
sand as well as gases of its own in 
solidifying. The sand has to be per- 
meable to allow these gases to escape. 
The hot molten metal also tends to 
fuse the sand grains together, par- 
ticularly the small ones. All these 
factors tend to destroy the bond that 
provides good molding qualities of 
the sand. 

Scrap castings may result from 


‘conditions due to the metal, the 


¥ Eastern Canada and Newfoundland Chapter of A.F.A. 
arranged an informative discussion of fundamental sand 
control principles ...moisture content, sand grain size, binders, 
test methods and equipment . . . for Montreal Technical High 
School students attending the chapter meeting at Montreal, 


February 8, 1946. 








































equipment, and the sand. Defects 
due to the metal are misruns, cold- 
shuts, slag, burning in, pinholes, 
shrinkage, and leakage. Defects due 
to equipment are crush, runouts, 
drops, strain, and shift. Defects due 
to sand are blow, scab, coldshut, 
crush, strain, drops, slag, runouts, 
wash, rough surface, leakage and 
casting cracks. . 

Sand accounts for as much scrap 
as the metal and equipment com- 
bined due to sand being too wet, too 
dry, too strong, too weak, too fine, 
or too coarse. 

Serious study of sands did not be- 
gin until the early 1900’s. At that 
time the old squeeze and feel method 
of sand “testing” was still in vogue 
and was judged mainly by the 
foundry foreman. This “test,” while 
giving results that were considered 
good at that time, left much unex- 
plained. It was known that mois- 
ture alone did not impart bond but 
that moisture was, however, orie of 
the important scrap factors. 


Moisture—Early Test 

It was natural then that moisture 
content would be one of the earlier 
tests evolved. This test consisted of 
taking a given amount of sand in a 
container to the core room to be 
dried out and weighed before and 
after drying. The results were slow 
but it did give the foreman a little 
better knowledge of his sand. 

Strength of the sand had become 
a factor also. It was determined by 
moving a square stick of molded 
sand over a plate until its own 
weight caused the sand to break. 
This test gave comparative results. 


Later, due to the interest in finished 


surfaces the screen test was devel- 


. oped to determine grain fineness. 
| Mold hardness was tested by press- 
' ing the finger into the mold. 


Perhaps the most interesting and 


' informational test that was devel- 
| oped during this period was that 
© known as the vibrating test. This 
' method made use of an _ 8-oz. 
» straight-sided bottle into which was 
| Placed a given amount of heap, fac- 
- ing, or new sand with enough water 
' to nearly fill the bottle. The bottle 
- was then shaken thoroughly and 
_ Placed on a vibrating plate and held 


long enough to allow the grains to 


stra tify. 


Larger grains settled rapidly to 


I the bottom, followed by the smaller 
| Size:. The final result showed a dis- 
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tinct dividing line between the sand 
and the clay which settled last. The 
fines formed their own layer in the 
bottle between the clay and the 
coarser grains. This stratification 
showed the amount of so-called 
bond, fines, and the amount of heav- 
ier grains in the sand. Grain size, 
amount of fines, and bond were all 
indicated by this test. 


Casting Defects Remedied 

After correlating percentage of 
scrap castings with sand conditions, 
optimum sand conditions could be 
maintained to minimize rejects. If 
you refer to the Dietert Casting De- 
fect Chart you will note that reme- 
dies for any particular defect shown, 
other than that due to moisture, 
suggest themselves in the bottle test. 

Let us consider the defect—blow. 
The chart states in the column under 
Permeability, “Reduce fines or in- 
crease grain size.” The bottle test 
indicates an overabundance of fines 
when testing sand causing blows. 
Under Green Strength the remedy 
is “Reduce clay.” Too much clay 
also will be evident in the bottle test. 
For drop, under Green Strength, the 
chart reads “Increase clay or mix- 
ing.” The bottle test indicates too 
little bond. For scab under Perme- 
ability, the chart indicates a reduc- 
tion of fines or an increase of grain 
size. This is also indicated by the 
bottle test as is the decrease in clay 
under Green Strength. 

The slowness of the test, which 
required 12 hr., was the main objec- 
tion to it although very favorable 
results were had. Interest in the 
study of sand continued to grow 
and marked strides have been made 
in the past two decades since or- 
ganized investigations began. 


Grain Size 

Today, with the modern mech- 
anized foundry, we are interested 
primarily in grain size of sands, be- 
cause it determines the surface finish 
and soundness of castings. This is 
very important in castings that are 
pressure tested or plated. 

Grain size also determines the per- 
meability of the mold. The screen 
test is a necessity for best results in 
these types of castings. Next, comes 
clay content, for there must be 
enough binder to hold these grains 
together. When too little clay is used 
wash becomes a vital factor in addi- 
tion to the usual troubles from weak 





sand. One little sand hole, which 
may mean nothing in some castings, 
will scrap one that is to be plated. 
When too much clay is used defects 
from strong sand develop. Core 
sands should also be comparable in 
grain size to the molding sand, so 
they will not change the system 
sand’s characteristics. 

Moisture, which controls the tem- 
per of the sand, must be watched 
carefully. In addition to a source of 
blows the metal will not rest quietly 
on wet sand and. by loosening, the 
grains will cause slag to form within 
the mold and sandholes from wash. 


Moisture Controlled 

Sand, clay, and moisture are con- 
trolled in the mechanized system by 
mixing in a batch mixer which takes 
a weighed amount of system sand 
from hoppers, mixes it with a meas- 
ured amount of water and mulls it 
for a definite length of time to blend 
the mix thoroughly, assuring the 
proper distribution of clay to coat 
the sand grains. New sand is also 
added at this point. The sand is 
later revivified to create a fluffiness 
that aids better molding. While a 
natural sand is used, enough ben- 
tonite is added to take care of the 
core sand build up. With this sand, 
which tests about 140 grain fineness, 
5 per cent-6 per cent moisture, green 
strength of 10 and permeability of 
18 to 20, the author casts red brass, 
yellow brass, manganese bronze, 
copper, and aluminum without fac- 
ing sands. 

In the very near future, the “sand- 
oligist” is going to play an ever more 
important part in the production of 
sound castings. He will be as im- 
portant as the metallurgist. 

The end of research in sands is 
not in sight. Better sand control is 
going to provide better castings. 
Better castings are going to provide 
better business for tht foundryman. 


New Reference 
Publication 
Scientific Development Corp., 614 
W. 49th St., New York, will start in 
May a weekly publication entitled 
“Public Domain.” A 250-page refer- 
ence book containing over 1000 
patents which are due to expire, the 
publication will include a drawing 
of each patent together with a digest 
of typical claims and salient features. 
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James A. Downey, Jr. 
Director of Personnel & Safety 


Sloss-Sheffield Steel & Iron Co. 
Birmingham, Ala. 


THE WRITER SPENT some time re- 
cently reading various trade publi- 
cations, especially Safety articles, 
and in an old safety publication 
there appeared an article headed by 
the following in bold type: 

“Engineering, Education and 

Enforcement—NUTS!” 


The author of that article made 
the comment that he was sick of 
hearing the alliteration “Engineer- 
ing, Education and Enforcement” as 
the wrapped-up-package answer to 
all safety problems. “In the first 
place,” he said, “engineering doesn’t 
sum up the technical aspects of the 
safety man’s job. It ignores entirely 
the fact that the most competent 
technical man who ever lived will 
never get his ideas beyond the draw- 
ing ,board unless he’s a diplomat, a 
salesman and a fighter as well. 

“Education implies a classes-and- 
lessons sort of thing, a self-conscious 
instruction in, safety, a ‘mustn’t 
touch’ juvenility. On the contrary, 
the best safety teaching leaves the 
learner more or less unaware that 
he has been learning safety at all. 
He’s just learning his job. Safety 
isn’t a door prize or the second item 
at a one cent sale: 


“Of the three words, ‘enforce- 
ment’ causes us the worst neuralgia. 
In industry, enforcement shows up a 
bill of goods not sold. In traffic it’s 
only a second best. way of making 
the best of our unfinished business. 
Any way you look at it, ‘enforce- 
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ment,’ although one of our current 
facts of life, merely takes up the 
slack caused by our failure to do our 
stuff so that people believe in it— 
and in us. 

“Friends,” he concluded, “let’s 
agree that ‘engineering, education 
and enforcement’ are three nice 
words, they all begin with the same 
letter, and they all have limited use 
in safety—but never as a substitute 
for original ideas.” 


Fourth "E" Is Enthusiasm 
The writer agrees with these state- 
ments. However, there is also a 
fourth “E” that is vital to the success 
of any safety program .. . Enthu- 
stasm. You must have the Fourth 
“E,” Enthusiasm, in foundry safety. 


Safety Enthusiasm and the Boss 

Safety. work in a foundry must 
begin at the top. The boss must be 
enthusiastic about safety, since every 
job that men do involves some de- 
gree of hazard and each produces 
its share of injuries. By proper atten- 
tion to safety, almost all injuries can 
be prevented in any kind of work, 
in any occupation. Since all author- 
ity, executive direction and deter- 
mination of policies must come from 





This discussion on Safety in the 

Foundry was presented at the 
14th Annual Foundry Practice Con- 
ference of the Birmingham District 
Chapter of A.F.A., February 15, 1946, 
at the Tutwiler Hotel, Birmingham, 
Ala. The Fourth "E" in Foundry 
Safety is Enthusiasm. Enthusiasm for 
safety must be demonstrated by 
management and supervision before 
the lower bracket can get enthusi- 
astic about safety. The other three 
E's are Engineering, Education, and 
Enforcement. 














management, so must enthusiasm for 
safety emanate from the top. 


Management must want to elimi- 
nate injuries and lost-time accidents 
badly enough to make prevention a 
vital part of all activities. Preven- 
tion must receive continuous atten- 
tion, along with such matters as 
cost, quality and production. 

A foundry where the “Boss” has 
“Enthusiasm for Safety” is usually 
a foundry that has a good safety 
record and, along with this, good 
housekeeping and good production. 
It is only natural for one to follow 
the others. Don’t get the idea that 
it is a one-man job, but with Safety 
Enthusiasm the entire personnel will 
become trained, educated and stimu- 
lated to follow safe methods of 
work. They will take a sincere in- 
terest in the safety of themselves and 
their fellow workers. 


If management has proper En- 
thusiasm for Safety, there will be a 
fixed plan to combat accidents, and 
this calls for an accurate record of 
all accidents, and a study made of 
causes. Plants are required by law, 
or by company or insurance regula- 
tions to prepare certain reports giv- 
ing pertinent facts when an accident 
occurs. The clerical work involved 
is voluminous, hence, the best acci- 
dent report is one having NO acct- 
dents to report. 

While on the subject of reports, 
after a worker is injured someone 
has to do his work, which means 
hiring a man. Have you ever stopped 
to think how many forms have to be 
filled in to put a new employee to 
work? Here again the clerical work 
involved is heavy. 

With the Boss enthusiastic for safe- 
ty, it is a simple matter to induce 
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the Employment Office and Time- 
keeping Department to become en- 
thusiastic for safety, since their cleri- 
cal load can be greatly reduced by 
reducing accidents to the minimum. 
Just a few words to the new em- 
ployee, from the first person he 
meets, about his personal safety and 
the plant’s safety record, will make 
a lasting impression. If a man has 
to take a physical examination, the 
enthusiasm of the doctor can help. 
While checking the employee’s phys- 
ical condition, a few side remarks 
about the Safety Program will help. 


The most important job of all falls 
on the foreman. Enthusiasm must 
be sincere. The foreman must set 
an example and must maintain safe- 
ty-minded supervision for the man- 
agement, because management alone 
can do but half a job. In too many 
cases we expect the workers to make 
the safety program without the en- 
thusiasm of management. Some 
plants seem to feel that if they be- 
long to the National Safety Council 
and put up a few posters and signs 
about the property, management’s 
share of safety work is done; from 
then on it is up to the workers. 


Safety Inventory Needed 

Most foundries take an annual 
stock inventory, simply as a business 
requirement. However, a safety in- 
ventory is also a business require- 
ment in order for a plant to know 
its accident frequency and severity 
rate during the previous year? How 
do these figures compare with the 
rates of others engaged in the same 
kind of work? 

If these figures are not known, 
the plant should take stock, check 
the accident records and investiga- 
tions, compile statistical information 
and compare the data gained with 
those of competitors. Safety promo- 
tion is peculiar in that it is the one 
phase of a competitor’s business on 
which he is willing to give figures. 
The cost accountants lock up their 
cost and production figures in the 
safe every night and work behind 
closed doors, but safety figures are 
posted on the bulletin boards and 
even in the newspapers, radio, etc. 

After the foundry has taken safety 
“stock” and knows where its acci- 
dents occurred, which foremen had 
the most accidents, which depart- 
ment had the best record, which 
men are accident prone, accidents 
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should then be classified as to cause, 
part of body injured, time of day; 
by race, age, length of service of em- 
ployee, and how the accident experi- 
ence compared with other foundries. 
When this information is placed in 
the hands of the foremen, their En- 
thusiasm for Safety will increase 
materially. 


Make Safety a Game 

Americans love sports. They love 
competition and they like to read 
the baseball scores, football stand- 
ings and track records. They'll be 
interested in the competitive phases 
of safety if given an opportunity. 

Years ago in one of the writer’s 
plants, a certain foreman could not 
be interested in safety work. He 
believed that safety work was mere- 
ly a lot of “school-boy stuff.” He 
became interested, however, when 
the plant organized a safety contest, 
with results reported on a miniature 
Indianapolis Speedway built with 
365 divisions (one for each day) 
marked off around the track. Each 
department was represented by a 
racing car which was advanced each 
day the department worked safely; 
but when an accident occurred the 
car stopped and did not move until 
the injured employee returned to 
work. 

An accident occurred in the me- 
chanical gang and this foreman’s 
car was stopped, while the other 
cars moved on day by day. Daily 
as he passed the track, the foreman 
saw his car standing there. One day 
he turned up with a long-spouted 
oil can and poured oil all over the 
car. When questioned, he replied 
that he had grown tired of seeing 
the car standing there so went out 
to see the injured worker and, when 
he found that the man was coming 
back to work in a few days, the fore- 
man decided he would see that his 
car did not stop again all year. In- 
cidentally, that was the first time 
he had ever visited one of his in- 
jured men while disabled. 


Workers’ Interest Pays Dividends 

There are many ways to kindle 
the enthusiasm of workers. It has 
been the writer’s experience that 
where enthusiasm by management 
has been manifested, many workers 
also become enthusiastic. Some even 
become over-enthusiastic and then 
enthusiasm becomes, as Wilton says, 
“a religious fanaticism.” Even this 


sort of enthusiasm can be curbed 
and turned to good advantage. The 
writer has yet to see a foundry that 
does not have a “preacher” work- 
ing on the floor, and if he must 
preach, let him preach Safety. 


Every employee must do his part 
to avoid being injured, but the safe- 
ty program must be carried to him 
so that he can become a part of it. 
Safety committees cannot be a sub- 


. stitute for management’s interest, but 


they can be a channel to obtain the 
interest of employees. Safety is a 
tool of management that will be 
effective in proportion to the way it 
is fashioned and directed. 


Your Safety Committee must be 
so constituted and conducted as to 
merit the support and confidence of 
the employees. Their recommenda- 
tions must be taken seriously and 
complied with or proved impractical. 


How to Get Cooperation 

With the proper amount of sin- 
cere Entkiusiasm for Safety shown 
by management the cooperation of 
the worker can be easily obtained. 
Some ways in which a worker can 
cooperate are listed below: 

(1) Working earnestly on Safety 
Committees or other safety activities 
to which he may be assigned. 

(2) Understanding and carefully 
following safety rules and instruc- 
tions. 

(3) Reporting all hazardous con- 
ditions. 

(4) Being as enthusiastic about 
the safety of his fellow worker as he 
is about his own. 

(5) Faithfully using all  safe- 
guards as provided, and always seek- 
ing the safe way for doing each job. 

We know that by preventing acci- 
dents we are preventing human suf- 
fering, misery and deprivation. This 
is a heart-warming thing; but it is 
a cold fact that accident costs are 
wholly waste. It is a still colder fact 
that the indirect cost is four times 
greater than the direct cost. 


Locally and nationally, foundries 
large and small have proved, by the 
use of the Fourth “E” in Foundry 
Safety—Enthusiasm for Safety—and 
by proper planning, that at least 9 - 
out of every 10 injuries can be pre- 
vented by means available to every 
employer and his employees. 

A good safety motto to follow is 
this: It CAN be done—Safety En- 


thusiasm pays dividends. 
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An Open Letter to a Foundry Executive 





It takes more than one man to operate a modern foundry. 


The day of the “one-man plant” in the foundry field is 
over, for certainly no one man today can keep up with the 
tide of current business affairs and still get out production 
under today’s terrific demand. So much new information on 
castings production is coming to light constantly that even 
the most outstanding metallurgists and operating men find it 
difficult to keep up with scientific and engineering advance- 
ments in the foundry field. It is only through the combined 
information of many that the modern castings producer can 
meet the challenge of competitive processes and products. 


The American Foundrymen’s Association therefore invites 
you, Mr. Foundry Executive, to see that your key men hold 
membership in A.F.A., the technical society serving all 
branches of the castings industry. 


Today the activities of a plant, large or small, can be 
carried on adequately only if the supervisors keep abreast 
of developments in sand, molding, melting, cleaning and 
foundry control. In any plant, too, there are younger men 
who have come into the industry in recent years upon whose 
knowledge and experience will depend the progress of 
individual plants. To enable these men to broaden their 
information and usefulness is simply good business. 

It has been said, and wisely, that “the best form of train- 
ing is the personal exchange of information from man to 
man.” Membership in American Foundrymen’s Association 
provides such an exchange between the men in the industry. 


For this reason, Mr. Foundry Executive, we suggest that 
you check the memberships held by your key men in the 
A.F.A. to the end that no man upon whom you depend for 
castings production is without a constant year ’round source 
of information vital to his work . .. and to your company’s 
































progress. 
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The Annual Foundry Congress 

The one event the entire industry normally looks 
forward to every year, sponsored by A.F.A. and long 
recognized as perhaps the most important gathering of 
foundrymen in the world. Here the latest developments 
in castings production and research are openly discussed. 

A glance at the 50th Anniversary Convention Pro- 
gram elsewhere in this issue should convince you that 
this is a “must” for your key men. 


The Foundry Show 
At the Foundry Show you will see all types of equip- 
ment and supplies for producing more castings and 


’ better castings, at less cost. You can inspect materials, 


methods and processes useful to your work. You may 
discuss with representatives of exhibiting firms your 
special production and maintenance problems. And you 
may inspect the actual application of many products on 
Plant Visitation tours. 

The 1946 Foundry Show May 6-10 will be the largest 
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and most important ever staged by A.F.A. “Know by 
seeing” what is available for foundry productien today. 


Chapter Meetings 

As a member of A.F.A. you may, without paying any 
extra dues, take an active part in one of the 33 A.F.A. 
Chapters throughout the country . . . attend all meet- 
ings, serve on committees, perhaps be elected a Chapter 
officer or director. Each Chapter holds at least eight 
meetings a year, with well-founded programs. 

There may be a Chapter in your territory . ... if there 
is, see that your supervisors attend regularly. 


Educational Courses 

There is value in A.F.A. activities for every member 
of the Foundry Industry, from apprentice to president. 
Convention shop courses, national apprentice contests, 
Chapter round table groups, and Regional meetings all 
appeal primarily to shop men, apprentices and students.. 
A.F.A. also cooperates with Chapters in sponsoring Ecu- 
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cational Courses in addition to regular Chapter meet- 
ings. Fundamental in nature, the courses present a 
clear, concise outline of basic foundry practice, broaden 
a man’s outlook, and increase his ability to get ahead. 
Would they help your plant and your shop men? 


Committee Activities 

If you could lay your shop problems before 400 prac- 
tical, able men of the industry, would you stand a good 
chance of solving them? Well, over 400 men of skill 
and experience give valuable time and knowledge, gratis, 
in A.F.A. Committee work to improve the quality of 
cast products—your products. 

A.F.A. welcomes members to Committee Service, the 
backbone of the Association. It gives a man splendid 
opportunities to meet foundry leaders, prove his own 
ability, gain more intimate knowledge of specific sub- 
jects, and actively advance his firm’s interests. How 
many of your supervisors, Mr. Foundry Executive, have 
ever served on technical committees of A.F.A.? 


The Foundry Practice Library 

Accurate information on practically every major 
advancement in foundry practice over the past 50 years 
can be found in the A.F.A. Foundry Practice Library 

. a cast metals library second to none. Hundreds of 
men throughout the industry constantly add new re- 
search data, new shop information and experience to 
keep it up to date and of utmost practical worth. The 


actual dollars-and-cents value of this material to your 
work far exceeds the cost of membership. 

How much of the A.F.A. published material, Mr. 
Executive, is in the hands of the men upon whom your 
company depends for quality production? 

No man, no business, no industry stands still. They 
either go backward—or forward. The men who play 
an active part in A.F.A. affairs are doing their part to 
keep the foundry industry going forward. Getting down 
to cases, Mr. Foundry Executive, isn’t this good reason 
why it is to your interest that your key men hold mem- 
bership in A.F.A.? 


MEMBERSHIP CLASSES AND ANNUAL DUES 
(Effective July 1, 1945) 


Annual 
Dues 
SUSTAINING Membership ................................ Minimum $100.00 
Firms electing Sustaining Membership are requested to state 
such annual amount as y ar expresses their desire to support 
the Association’s aims and purposes. 
GETS CI aan n ec esin sn seein cetietimneprpsenssenedet $50.00 
PU, I ona co ceecinp bcs cakcnscnpsscnssrpecesee parted $15.00 
PERSONAL (Affiliate) Membership .....................00.0000.... $8.00 
(NOTE: Sustaining and Company membership privileges 
apply ONLY to the plant or general office of an organization 
having such membership. Any individual affiliat with a 
lant holding a Sustaining or Company membership may 
come a Personal member at 00.) 
PERSONAL (Associate) Membership ............................... $8.00 
Individuals may become PERSONAL (Associate) members 
at only $8.00 per year, if engaged solely in Educational, 
Government or Military work. 
STUDENT or APPRENTICE Membership .......................... $4.00 


For additional information, write 


AMERICAN FOUNDRYMEN'S ASSOCIATION 
222 West Adams St., Chicago 6, Ill. 


8500 


7500 


7000 


6500 
A. F. A. MEMBERSHIP 





6000 

50 YEARS OF GROWTH 
5300 
5000 
4500 
4000 
3500 
3000 
2500 
2000 
1500 
1000 


509 





IRST AF.AJ CHADTE 


18% 97 96 99 1999 Of 02 03 4gQ4 OS G6 07 449g 09 10 MH JgJ2 13 14 15 49I6 17 16 19 4999 2% 22 2 [gy 25 26 274979 29 30 31 [G37 93 34 35 19% 37 36 39144 AI 42 43 1944 45 46 


APRIL, 1946 





169 





x NEW A. F. A. 


© This list of 142 new Association Members is ample evidence 
that the Membership Committees have kept up their vigilance 
during these busy times. Last year, over the same period of 
time, 20 chapters reported an increase of 132 members, 
while this year 27 chapters brought in 123 new applications. 
Chicago chapter, for the third straight month, heads the 
list with 11 members, including one new company member- 
ship. Metropolitan with 10 and Southern California with 9, 
including a company member, ranked second and third, 
respectively. A number of chapters turned in 8 new members. 
It is interesting to note the number of countries represented 
in the “outside of chapter" group. 


BIRMINGHAM DISTRICT CHAPTER 


J. L. Builder, Sls., Republic Steel Co., Birmingham, Ala. 
*The Wheland Co., Chattanooga, Tenn, (Charles S. Chisolm, Met.). 


CANTON DISTRICT CHAPTER 


*The Bonnot Co., Canton, Ohio. (B. T. Bonnot, President). 

Robert J. Buckley, Supt., Rybolt Heater Co., Ashland, Ohio. 

J. Carl Hall, Gen. Mgr., American Cast Products, Inc., Orrville, Ohio. 

Ralph E. Kenmuir, Asst. Gen. Fore., American Steel Foundries, Alliance, 
Ohio. 

Theodore W. Lieber, Molder, The Lectromelt Castings Co., Barberton, Ohio. 

Fred S. Price, Mgr., Union Spring & Mfg. Co., New Kensington, Pa. 


CENTRAL ILLINOIS CHAPTER 


Jay Draper, Foreman, Caterpillar Tractor Co., Peoria, Ill. 

George H. Greene, Foreman, Caterpillar Tractor Co., Peoria, Ill. 

Leo A. Miller, Caterpillar Tractor Co., Peoria, Ill. 

Joseph L. Oberle, Caterpillar Tractor Co., Peoria, Ill. 

Edward J. Rice, Foreman, Caterpillar Tractor Co., Peoria, Ill. 

C. W. Russell, Purch. Dept., Caterpillar Tractor Co., Peoria, Ill. 

George L. Schenck, Owner, Geo. L. Schenck & Sons Pattern Shop, Peoria, 
Il 


Donald A. Wise, Foreman, Caterpillar Tractor Co., Peoria, Ill. 


CENTRAL INDIANA CHAPTER 


*Indianapolis Naval Ordnance Plant, 
Mitchell, Mat. Engr.). 
Wilbur L. Wolfe, National Malleable & Steel Castings Co., Indianapolis. 


CENTRAL NEW YORK CHAPTER 


B. Benassi, Supv., Goulds Pumps Inc., Seneca Falls, N. Y. 
Lewis E. Irish, Pattern Shop Supt., Goulds Pumps Inc., Seneca Falls, N. Y. 
Lewis E. Jarvis, Supt., Goulds Pumps Inc., Seneca Falls, N. Y. 


CENTRAL OHIO CHAPTER 
Carl Ultes, Jr., Prod. Mgr., O. S. Kelly Co., Springfield, Ohio. 


CHESAPEAKE CHAPTER 


R. E. Martin, Foreman, Pangborn Corp., Hagerstown, Md. 


CHICAGO CHAPTER 


M. F. Becker, M. F. Becker & Associates, Chicago. 

Anthony Carmoli, Asst. Gen. Fore., American Steel Foundries, East Chi- 
cago, Ind. 

*Certified Core Oil Div., Socony-Vacuum Oil Co., Inc., (Alanson 
J. Donald) Cicero, Ml. 

T. A. Cizma, Asst. Foundry Supt., National Malleable & Steel Castings 
Co., Cicero, Ill. 

C. Geo. Hillyer, Lester B. Knight & Associates, Inc., Chicago. 

W. E. Mahin, Chairman, Metals & Min. Div., Armour Research Founda- 
tion, Chicago. 

George A. Murphy, Sales, Edw. F. Christensen Co., Chicago. 

J. G. Poleck, Engr., Lester B. Knight & Associates, Chicago. 

John F. Richardson, Salesman, Smith & Richardson Mfg. Co., Geneva, III. 

Harold L. Smith, Engr., Smith & Richardson Mfg. Co., Geneva, III. 

Ernest A. Urbrock, Industrial Pattern Works, Chicago. 


CINCINNATI DISTRICT CHAPTER 


W. J. Prestel, Vice-Pres., Ohio Precision Castings, Inc., Dayton, Ohio. 


Indianapolis. (John E. 


*Company Members. 
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DETROIT CHAPTER 


Roger W. Braden, General Refractories Co., Detroit. 
Robert E. Cleland, Salesman, Eastern Clay Products Inc., Detroit. 
Eugene J. Passman, Met., Frederic B. Stevens, Inc., Detroit. 


EASTERN CANADA & NEWFOUNDLAND CHAPTER 


Graham W. Paterson, Dist. Mgr., Refractories Eng. & Supplies, Ltd., 
Montreal, Que. 

Jean Luc Trottier, Molder, La Fonderie Inc., Portneuf, Que. 

William Wright, Dominion Engineering Works, Lachine, Que. 


METROPOLITAN CHAPTER 


M. A. Ajzenberg, M. E., Whiting Corp., New York. 

John J. Fitzgibbon, Fdry. Engr., Whitehead Metal Products Co., Inc., 
New York. 

Morris Gittleman, Engineering Aid Met., New York Naval Shipyard, New 
York. 

Daniel J. Jones, Salesman, New Jersey Silica Sand Co., Millville, N. J. 

Gordon I. Lindsay, Jr., Robeson Process Co., New York. 

James P. McLaughlin, Sterling Wheelbarrow Co., New York. 

Cornelius C. Olifiers, President, Boan Pattern Co., Inc., New York. 

Charles Schwalje, Fdry. Engr., Worthington Pump & Machinery Corp., 
Harrison, N. J. 

Frank A. Streiff, Jr., Sales Appr., American Brake Shoe Co., Mahwah, N. J. 

Robert R. Waltien, Met., New York Naval Shipyard, Brooklyn, N. Y. 


MICHIANA CHAPTER 


C. D. Merrill, Vice-Pres., M. B. Skinner, South Bend, Ind. 
A. J. Rumely, Jr., Sec., La Porte Foundry Co., La Porte, Ind. 
Jack F. Secor, Sand Tester, Clark Equipment Co., Buchanan, Mich. 


NORTHEASTERN OHIO CHAPTER 

H. M. Chatfield, Ref. Engr., American Crucible Co., Shelton, Conn. 

John Davenport, Fulton Foundry & Machine Co., Inc., Cleveland. 

William C. George, Engr., Electro. Alloys Div., American Brake Shoe Co., 
Elyria, Ohio. 

Eugene Kment, Met., Aluminum Co. of America, Cleveland. 

Archie Stevenson, Foreman, Fulton Foundry & Machine Co., Inc., Cleve- 
land. 


NORTHERN CALIFORNIA CHAPTER 


Floyd J. Biava, Navy Shipyard, Mare Island, Calif. 

Ellis Strief, Leadingman, Patternmaker, Mare Island Ship Yard, Mare 
Island, Calif. 

William J. Weber, SP Leadingman, Mare Island Ship Yard, Mare Island, 
Calif. 


NORTHWESTERN PENNSYLVANIA CHAPTER 


Arthur Nieman, Federated Metals Div., Cleveland. 


ONTARIO CHAPTER 


Norman L. Bennett, Met., Massey-Harris Co., Ltd., Brantford, Ont. 

R. E. Bisset, Foster Wheeler, Ltd., St. Catharines, Ont. 

Thomas Boaz, Salesman, Frederic B. Stevens of Canada, Ltd., Toronto, 
Ont. 

George E. Driscoll, Instructor, International Harvester Co., Hamilton, Ont. 

*Foster Wheeler, Ltd., St. Catharines, Ont. (George Macnoe, 
Pres.). 

D. J. Laraman, Foster Wheeler Ltd., St. Catharines, Ont. 

Courtney Mason, Foster Wheeler Ltd., St. Catharines, Ont. 

*The Northern Engineering & Supply Co., Fort William, Ont. 
(J. M. Paton, G. M.). 


OREGON CHAPTER 


C. M. Holmes, Sand Tech., Crawford & Doherty Foundry Co., Portland 
Ore. 

Carrol G. Stirnwais, Chem., Crawford & Doherty Foundry Co., Portland, 
Ore. 


PHILADELPHIA CHAPTER 


John P. Brull, Chief Chemist, North American Smelting Co., Philadelphia. 
Theodore O. Bjonson, Repr., American Crucible Co., Shelton, Conn. 
Fernand A. Flory, Met., Dodge Steel Co., Philadelphia. 

Martin P, Gray, Met., Empire Steel Castings Inc., Reading, Pa. 

Alfred Holroyd, Asst. Fore., Crucible Steel Casting Co., Lansdowne, Ps 
V. G. Miskjian, Designer, Baldwin Locomotive Works, Eddystone, 2. 
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QUAD CITY CHAPTER 


Frank Eastman, Mgr., Viking Pump Co., Iron Foundry Div., Cedar Falls, 
Iowa. 

William J. Wilson, Megr., Viking Pump Co., Brass Foundry Div., ‘Cedar 
Falls, Iowa. 


SAGINAW VALLEY CHAPTER 


Howard R. Johnson, Plant Engr., Eaton Mfg. Co., Foundry Div., Vassar, 
Mich. 

D. F. Murphy, Met., Engr., Besser Mfg. Co., Alpena, Mich. 

Frank C. Pakulski, Chevrolet Gray Iron Foundry, Saginaw, Mich. 

Charles Reynolds, Fdry. Supt., Besser Mfg. Co., Alpena, Mich. 

Carl F. Wood, Jr., Mech. Engr., Chevrolet Gray Iron Foundry, Saginaw, 
Mich. 


ST. LOUIS DISTRICT CHAPTER 

J. R. Anderson, Midwest Foundry, Inc., Wichita, Kansas. 

Russell E. Hard, Salesman, M. W. Warren Coke Co., St. Louis. 

Harry E. Harder, Supt., City Plating & Mfg. Co., St. Louis. 

Wayne B. Lake, Sales Repr., Permanente Products Co., Akron, Ohio. 
*Midwest Foundry Inc., Wichita, Kansas. (A. R. Frenette, Pres.). 
L. C. Parrish, Midwest Foundry Inc., Wichita, Kansas. 

George J. Rundbald, Salesman, Pickands Mather & Co., St. Louis. 

R. G. Thompson, Laclede Christy Clay Products Co., St. Louis. 


SOUTHERN CALIFORNIA CHAPTER 


J. F. Addington, Ingersoll-Rand Co., Los Angeles. 

Henry T. Flores, Maritime Brass & Bronze Works, Haber City, Calif. 

Ray Hopping, Partner, Hoppings Foundry, Pasadena, Calif. 

*Howell Foundry Co., Inc., Los Nietos, Calif. (Henry W. Howell, 
Pres.). 

Dean Howell, Howell Foundry Co. Inc., Los Nietos, Calif. 

F. H. Krauss, Partner, K & L Pattern & Mfg. Co., Lynwood, Calif. 

D. J. Lancaster, Partner, K & L Pattern & Mfg. Co., Lynwood, Calif. 

J. Robert Langston, Howell Foundry Co. Inc., Los Nietos, Calif. 

C. M. Serfling, F. E. Schundler & Co., Inc., Los Angeles. 


TEXAS CHAPTER 


J. Elbert Johnson, Sales Repr., A B C Coal & Coke Co., Birmingham, Ala. 


TOLEDO CHAPTER 


Edgar C. Smith, Supt. of Foundries, ‘Lima Locomotive Works, Inc., Lima, 
Ohio. 
Leo J. Suber, Mgr., Deshler Foundry & Machine Works, Deshler, Ohio. 


TWIN CITY CHAPTER 


Joe Goldberg, President, South Park Foundry & Mfg. Co., S. St. Paul, 
Minn. 

Paschas Goldberg, Sec’y, South Park Foundry & Mfg. Co., S. St. Paul, 
Minn. 

E. G. Gustafson, Salesman, Harris Calorific Sales Co., St. Paul, Minn. 

Bert C. Lindgren, Foundry Supt., National Iron Co., Duluth, Minn. 

Vernon Northway, Salesman, E. R. Frost Co., Minneapolis. 

Earl D. Pittman, Core Foreman, Prospect Foundry, Minneapolis. 

J. H. Richards, Salesman, E. F. Houghton Co., St. Paul, Minn. 

Edward Sitarz, Partner, Prospect Foundry, Minneapolis. 


Past National Director 
Thomas Kaveny Dies 


Tuomas Kaveny, 67, president of 
Herman Pneumatic Machine Co., 
Pittsburgh, Pa., for over 30 years, 
died March 29 at his home in 
Canandaigua, N. Y., where he had 
been confined due to illness for some 
time past. A National Director of 
A.F.A. during 1938-1940, Mr. Kav- 
eny was an active member of the 
Association for more than 30 years 
and was long active in the Foundry 
Equipment Manufacturers’ Associa- 
tion as well. 





WISCONSIN CHAPTER 


*International Harvester Co., Waukesha Works, Waukesha, Wis. 

Frank McLean Jacobs, Standard Brass Works, Milwaukee. 

John L. Kammermeyer, Dist. Repr., Federated Metals Div., American 
Smelting & Refining Co., Milwaukee. 

Oscar H. Kraft, Asst. Fdry. Supt., Bucyrus Erie Co., S. Milwaukee. 

Robert K. Langdon, Walter Gerlinger Inc., Milwaukee. 

George Marshall, Allis-Chalmers Mfg. Co., Milwaukee. 

Edward C. Young, The Hill & Griffith Co., Chicago. 


OUTSIDE OF CHAPTER 


Pei-Yen Chao, The Standard Stoker Co. Inc. Observer, Erie, Pa. 
Four Continent Book Corporation, New York. 
Heyward, Jr., Pres., Duraloy Co., Scottdale, Pa. 


Australia 
F. V. Tait, Gatie Castings Pty. Ltd., Brunswick, Australia. 


Brazil 
Arsenal da Marinha da Ilha das Cobras, Rio de Janeiro, Brazil, S.A. 
Felipe Nery Costa Pereira, Engr., Cia Metallurgica Barbara, Brazil, S.A. 
Marcio Ribeiro Rocha, Sao Paulo, Brazil, S.A. 
Edwardo Garcia Rossi, Fabrica de Ferragens Lyrio Ltd., Sao Paulo, Brazil. 


China 
C. Y. Pei, N.C.R. Shanghai Machine Works, Kiukiang Rd., Shanghai, 
China. 


England 


S. T. Jazwinski, Letchworth, Herts., England. 
J. T. Robinson, Lab. Contr., High Duty Alloys Ltd., Slouth, Bucks, Eng- 
land. 


France 


Jacques Bardou, President, S. A. M. P. A., Seine, France. 

Hubert M. Cromback, President, De La Societe Anonyme Des Fonderies 
Cromback, Seine, France. 

Delachaux Philippe, Pres., Acieries De Gennevilliers, Seine, France. 


Scotlend 


David Henry Young, Asst. Mgr., Harland & Wolff Ld. Clyde Foundry, 
Glasgow, Scotland. 


South Africa 


Charles Olivier Boyd, Met., Asst., Union Steel Corp. of S.A. Ltd. 
Vereeniging, South Africa. 


Sweden 


S. Alexanderson, Chief Engr., Wedaverken, Sodertalje, Sweden. 

I. Forslund, Met. Engr., A. B. Svenska Kullagerfabriken, Katrineholm, 
Sweden. 

Stig Hj:son Ljunggren, Foundry Mgr., Kohlswa Jernverks A.B., Kolsva, 
Sweden. 

Hilding Nuth, Volvo A/B Goteborg, Sweden. 

Hans Rudberg, Civilingenior, Aktiebolaget Farnforadling, Halleforsnas, 
Sweden. 


*Company Members. 


position he held until his retirement 
recently. 

Under Mr. Kaveny’s leadership 
the Herman company has long 
played an important role in mecha- 
nizing foundry molding operations 
through the manufacture and de- 
velopment of molding machines 
originally conceived by Charles 
Herman, one of the pioneers in the 
field. Upon his retirement, the 
presidency of the company was taken 
over by Mr. Kaveny’s son, Thomas 
Kaveny Jr., present president of the 
Foundry Equipment Manufacturer’s 
Association. 


Born in Canandaigua, N. Y., in 
1859, he received his early school- 
ins there and, after attending 
Canandaigua Academy, graduated 
from Cornell University, Ithaca, 
N. Y., in engineering. In 1897 he 
tock a position in Chicago as sales 
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Thomas Kaveny 


manager with the N. K. Fairbanks 
Co., where he remained for 17 years. 
He resigned in 1914 to become 
president of the Herman company, a 


The loss of Mr. Kaveny te the 
foundry industry will be felt keenly, 
especially among the many friends 
with whom he had been associated 
in a business capacity, and in the 
American Foundrymen’s Association 


and the FEMA. 
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Roger W. Griswold, Jr., Griswold 
Mfg. Co., Erie, Pa., has been elected 
. vice-president of the company; 
Frank P. Volgstadt has been ap- 
pointed general foreman in charge 
of the foundry; and Edgar J. Sierk, 
formerly with Harrison Radiator 
Div., General Motors Corp., Lock- 
port, N. Y., has joined the Gris- 
wold company as foundry foreman. 
Mr. Griswold is Chapter Chairman, 
Northwestern Pennsylvania A.F.A. 
chapter, of which Mr. Volgstadt is 
also a member. Mr. Sierk has been 
an active A.F.A. member in the 
Western New York chapter. 


H. H. Wilder, formerly research 
metallurgist, Wilson Foundry & Ma- 
chine Co., Pontiac, Mich., has been 
appointed chief metallurgist, Found- 
ry Division, Eaton Mfg. Co., De- 
troit. Mr. Wilder, who is Chairman 
of the Committee on Chill Tests, 
A.F.A. Gray Iron Division, and has 
served as Secretary of the Detroit 
chapter, was associated with the 
Gray Iron Foundry Section, W.P.B., 
Washington, D. C., during the war. 





H: H. Wilder E. D. Trout 


E. Dale Trout has been named 
director, technical service depart- 
ment, G-E X-ray Corp., Chicago. 
He will coordinate all types of tech- 
nical advisory services. 


August T. Luebke, associated with 
Greenlee Bros. & Co., Rockford, II1., 
since 1915, has retired after approxi- 
mately 59 years service to the 
foundry industry. Starting his foundry 
career as hodcarrier with North- 
western Link Belt Co., Milwaukee, 
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in 1887, Mr. Luebke moved to 
Beloit, Wis., where he was connected 





A. T. Luebke 


with Beloit Iron Works, Fairbanks- 
Morse Co. and Beloit Foundry Co. 
before joining Greenlee Bros. & Co. 
as superintendent of the core de- 
partment. 


H. S. Washburn, president-treas- 
urer, Foster Machine Co., Westfield, 
Mass., has been elected chairman of 
the board. W. C. Chisholm, com- 
pany executive vice-president and 
treasurer since 1944, has been made 
president-treasurer, succeeding Mr. 
Washburn. 

Mr. Washburn is a past National 
President, Vice-President and Direc- 
tor of A.F.A. 


H. E. Beane, sales manager, Bris- 
tol Co., Waterbury, Conn., an- 
nounces the appointments of: G. H. 
Gaites, regional sales supervisor of 
Cleveland and Pittsburgh sales ter- 
ritories, as district manager of the 
company’s New York office, and H. 
A. Van Hala, as district manager of 
the Cleveland office. Mr. Van Hala 
has served as district manager of the 
Birmingham office since 1935. 
Charles Webber has been appointed 
managing director, Bristol Co. of 
Canada, Ltd., Toronto, Ont., ac- 
cording to announcement by H. H. 
Bristol, president of the Canadian 
firm. 


Jacques Bardou, president, S.A.M. 
P. A., Paris, France; Hubert Crom- 
back, director general, Acieries 


Thome Cromback, Paris; and S. 
Alexanderson, chief engineer, Bo- 
fors Light Alloy Factory, Wedaver- 
ken, Sweden, were recent distin- 
guished visitors to the A.F.A. Na- 
tional Office. Messrs. Bardou and 
Cromback, both A.F.A. members. 
are among a party of French indus- 
trialists visiting manufacturing cen- 
ters in this country. Mr. Alexander- 
son, also an A.F.A. member, is study- 
ing magnesium foundry production 
methods in this country, and expects 
to remain long enough to participate 
in the 50th Anniversary Convention 
in Cleveland, May 6-10. 





A. B. Root, Jr. 


H. S. Washburn 


A. B. Root, Jr., A.F.A. Past Presi- 
dent, has severed his connection as 
vice-president, Hunt-Spiller Mfg. 
Corp., Boston, with which company 
he had been connected for 32 years, 
and is now vice-president and gen- 
eral manager, Foster Machine Co., 
Westfield, Mass. 

After serving three years as a di- 
rector of A.F.A., Mr. Root was elect- 
ed Vice-President in 1925 and Presi- 
dent in 1926. As President he pre- 
sided at the Second International 
Foundry Congress, the first to be 
held in America, staged in Detroit, 


‘September, 1926. 


C. R. Reeves has been appointed 
works manager, Kalamazoo Stove & 
Furnace Co., Kalamazoo, Mich., A. 
L. Blakeslee, company president, has 
announced. Mr. Reeves joined the 
firm in 1942 to manage production 
of parachute flares under govern- 
ment contract. Formerly production 
engineer with Associated Engineers. 
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Ft. Wayne, Ind., Mr. Reeves also 
has been associated with Rayon Ma- 
chinery Corp., Cleveland, and Link 
Belt Co., Indianapolis. 


M. J. Gross has been named man- 
ager of engineering, General Elec- 
tric X-Ray Corp., Chicago, Ill., J. 
H. Glough, president of the corpo- 
ration, has announced. Mr. Gross, 
who returned recently from con- 
ducting a technical investigation in 
Germany on government assign- 
ment, served three years as a tech- 
nical liaison officer with the Army 
Medical Administration Corp be- 
fore being released to inactive duty, 
in July, 1945, to undertake the as- 
signment. He joined General Elec- 
tric X-Ray in 1931 as head of the 
Vacuum Tube Department and was 
appointed engineer assistant to fac- 
tory manager F. E. Scheven in 1937. 





M. J. Gross 


E. J. Seifert has assumed the posi- 
tion of president and treasurer, C. 
V. Nass that of vice-president, and 
E. S. Cummings, Jr., that of secre- 
tary of Beardsley & Piper Co., Chi- 
cago, Ill., which has been acquired 
through cash purchase by Pettibone 
Mulliken Corp. of the same city and 
will operate as a wholly-owned sub- 
sidiary under the same name. The 
foregoing officers also will constitute 
the board of directors. E. O. Beard- 
sley and W. F. Piper will remain as 
engineering consultants. 

Mr. Nass has been prominent in 
technical commitees of A.F.A. non- 
ferrous groups and is at present a 
member of the Subcommittee on 
Training Graduate Engineers in In- 
dustry, A.F.A. Committee on Co- 
Operation with Engineering Schools. 


W. A. Blume, president, Ameri- 
can Srakeblok Div., American Brake 
Shoe Co., New York, announces 
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purchase by the firm of 40 acres in 
Winchester, Va., upon which a new 
plant will be erected. Construction 
of the plant will be a part of the 
firm’s expansion program, which 
includes plans for facilities at Lind- 
say, Ont., and Mahwah, N. J. 


C. H. Anderson, vice-president 
and general manager, Crown Iron 
Works Co., Minneapolis, has been 
elected to the board of directors, 
Midland National Bank & Trust 
Co., Minneapolis. Mr. Anderson is 
a Chapter Director and former 
Chapter Chairman, A.F.A. Twin 
City chapter. 


Harry Wilson, Jr., has been 
elected first vice-president, Jessop 
Steel Co., Washington, Pa., with 
which firm he has been associated 
for the past 40 years, as general 
superintendent, works manager and 
vice-president in charge of opera- 
tions. 


Woodruff A. Morey, formerly 
Major, Army Ordnance, has _ re- 
joined Mann & Brown, Chicago, 
with which firm he was associated 
before entering military service. 
Speaker at numerous A.F.A. chapter 
meetings, Mr. Morey is a member 
of the Recommended Practices on 
Precision Casting Committee, Brass 
and Bronze Division, and author of 
the technical paper, “Jndustrial 
Status of Precision Castings,’ which 
appeared in AMERICAN Founpry- 
MAN, October, 1945. 





Cc. H. Anderson 


James Gerity, Jr., has been elected 
chairman of the board, and L. W. 
Blauman president of Gerity-Michi- 
gan Die Casting Co., a recently an- 
nounced merger of Michigan Die 
Casting Co., Detroit, and Gerity- 


Adrian Mfg. Corp., Adrian, Mich. 
Other officers are: E. M. Tallberg, 
W. N. Schnell, and Charles Shanks, 
vice-presidents; J. T. Bolan, secre- 
tary, and M. K. Layer, treasurer. 


Gehnrich Oven Div., W. S. Rock- 
well Co., announce their new gen- 
eral headquarters at 200 Eliot St., 
Fairfield, Conn. 





W. A. Morey 


W. B. Given, Jr., president, Amer- 
ican Brake Shoe Co., New York, has 
reported to stockholders a twelve 
and one-half million dollar expan- 
sion and improvement program. Five 
of seven new plants contemplated 
will be foundries. 


Victor L. Persbacker was elected 
assistant comptroller, American 
Brake Shoe Co., Canadian Ramapo 
Iron Works Ltd., and Dominion 
Brake Shoe Co., Ltd. 


Sumner Simpson, president, Ray- 
bestos-Manhattan, Inc., has an- 
nounced assumption by H. E. Smith, 
Manhattan Div., Passaic, N. J., cor- 
poration vice-president, of complete 
charge of rubber product sales and 
marketing for the firm. 


A. P. Miller, Inland Steel Co., 
East Chicago, Ind., has been elected 
chairman, National Open Hearth 
Steel Committee, American Institute 
of Mining and Metallurgical Engi- 
neers, F. T. Sisco, secretary, AIME, 
has announced. E. L. Ramsey, Wis- 
consin Steel Works, South Chicago, 
Ill., has been elected vice-chairman 
of the committee, and Mr. Sisco 
continues as committee secretary. 
Mr. Miller will preside at the 29th 


(Continued on Page 210) 
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news 


Chesapeake 
Lt. J. T. Robertson, USNR 


Naval Research Laboratory 
Chapter Reporter 


VISITING AS GUEST SPEAKER at the 
February meeting of the Chesapeake 
chapter, in the Engineers’ Club, 
Baltimore, Md., Central Ohio Chap- 
ter Co-Chairman N. J. Dunbeck, 
Eastern Clay Products Inc., Eifort, 
Ohio, presented a discussion of 
“Synthetic Sand.” 

Mr. Dunbeck, who is active in the 
A.F.A. Foundry Sand _ Research 
Project, considered three aspects of 
his subject: what type of foundry 
should use synthetic sand; what type 
of clay should be used; and, how to 
make the use of synthetic sand eco- 
nomical. 

Following the speaker’s remarks, 
Chapter Vice-Chairman David 
Tamor, American Chain & Cable 
Co., York, Pa., presiding, called upon 
National Director Max Kuniansky, 
Lynchburg Foundry Co., Lynchburg, 
Va., and Wally Levi, of the same 
firm, to open the discussion period 
with comments on their own experi- 


ences with synthetic sand. Howard 
Williams, New Jersey Silica Sand 
Co., Millville, N. J., and Chapter 
Director J. W. Mentzer, Taggart & 
Co., Philadelphia, also contributed 


to the discussion. 


Chicago 


E. F. Ross 
The Foundry 
Chapter Reporter 


FRENCH FOUNDRYMEN were guests 
of the Chicago chapter on the oc- 
casion of its March meeting, at the 


Chicago Bar Association, with 
Chapter Vice-Chairman L. H. 
Hahn, Sivyer Steel Casting Co., 


Chicago, presiding, and A. F. Pfeif- 
fer, Allis-Chalmers Mfg. Co., Mil- 
waukee, presenting a discussion of 
dimensional control of sand cast- 
ings. 

The chapter was host to: Paul de 
Rosiere, Fonderies de Creil, Paris; 
Jacques Bardou, S.A.M.P.A., Paris; 
Hubert Cromback, Acieries Thome 
Cromback, Paris; Jean Gustin, Ets. 
Gustin Fils, Deville, Ardennes; 


Some views of the February meeting of the Chesapeake chapter, at which 
N. J]. Dunbeck (above right), Eastern Clay Products, Inc., Eifort, Ohio, 
was guest speaker. 
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Pierre Maillat, Ets. Guiot, Neuilly, 
Seine; and Jean Martiny, Fonderies 
Jean Martiny, Mont-Saint-Aignan. 
All are members of a French group 
touring industrial centers in this 
country. 

Speaking in behalf of the group, 
M. De Rosiere expressed apprecia- 
tion for American hospitality, and 
explained that the purpose of the 
mission was to study new American 
methods and equipment which could 
be of assistance in rehabilitation of 
French foundries. He described de- 
terioration and damage in French 
plants during German occupation, 
and reported that casting produc- 
tion, although far below prewar 
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level, is increasing rather slowly. 

Following dinner and an enter- 
tainment program under direction 
of James Thomson, Continental 
Foundry & Machine Co., East Chi- 
cago, Ind., the technical chairman 
of the evening, H. J. Jacobson, In- 
dustrial Pattern Works, Chicago, as- 
sumed charge of the meeting. Mr. 
Jacobson, chairman of the chapter’s 
Pattern division, introduced Mr. 
Pfeiffer. 

The speaker, member of the Exec- 
utive Committee, A.F.A. Pattern- 
making Division, analyzed methods 
for production of internally sound 
and dimensionally accurate castings. 

Recommended were: Use of 
standard equipment and procedure 
—avoiding special methods—wher- 
ever possible; making of working 
models to illustrate assembly so that 
workers can visualize relationship of 
their work in cases of complicated 
patterns and core boxes; and fur- 
nishing of bidders with standard es- 
timate sheets on which specifications 
are stated clearly, when patterns are 
to be purchased. 

The latter practice will simplify 
estimating of costs since all bidders 
will be working to the same specifi- 
cations, Mr. Pfeiffer pointed out. 


Earlier in the month, the chapter 
held its Annual Ladies’ Night party 
at the Stevens Hotel, with approxi- 
mately 350 couples attending. The 
event was adjudged a success match- 
ing those of previous years. Chair- 
man and secretary, respectively, of 
the entertainment committee in 
charge were: E. J. Cullinan, West- 
ern Foundry Co., Chicago, and H. 
E. Cullen, Carnegie-Illinois Steel 
Corp., Chicago. 


Canton District 

N. E. Moore 

Wadsworth Testing Laboratory 
Chapter Reporter 


“OLD TIMERS” were honored at 
the February 21 dinner meeting of 
the Canton District chapter, at Mer- 
gus Restaurant, Canton, Ohio. Fea- 
ture of the evening’s program was 
presentation of 50 year pins by past 
Chapter Chairman K. F. Schmidt, 
United Engineering & Foundry Co., 
Canton. 

Those saluted for 50 or more years 
service to the foundry industry were: 
John Ward and Frank Lang, of 
American Steel Foundries, Alliance, 
Ohio; Ed Fletcher, Harry Wisner, 
John Boyle, William Devine, Harry 


A group of “Old Timers,” among those honored at the February meeting of 
the Canton District chapter. (Front row, left to right): Tom Betz and George 
Hunter, United Engineering G Foundry Co., Canton, Ohio; C. A. Jackson 
and John Bonnot, Bonnot Co., Canton; Ed Fletcher, Machined Steel Castings 
Co., Alliance, Ohio; John Bellinski, Canton Pattern & Mfg. Co., Canton; 
Harry Towns and William Devine, Machined Steel Castings Co. (Back row, 
left to right): Fred Leedham, United Engineering G Foundry Co.; William 
Potts, Deming Co.,Salem, Ohio; Robert Hug, United Engineering & Foundry 
Co.; Theodore Dubs, Canton Pattern & Mfg. Co.; John Boyle and Harry 
Wisner, Machined Steel Castings Co.; Alfred Vose, Union Metal Mfg. Co., 
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Canton; Watson Johnson and C.P. McCafferty, Pitcairn Co., Barberton, Ohio. 


Towns, William Apgar and John 
Barnett, Machined Steel Castings 
Co., Alliance; George Hunter, Fred 


Leedham, Tom Betz and Robert 
Hug, United Engineering & Foundry 
Co.; John Bellinski and Theodore 
Dubs, Canton Pattern & Mfg. Co., 
Canton; William Potts, William 
Mullet, Charles Geiger and Ollie 
Shaeffer, Deming Co., Salem, Ohio; 
Charles McCafferty and Watson 
Johnson, Pitcairn Co., Barberton, 
Ohio; John Bonnot, with the longest 
(63 years) service record of those 
present, and Cyrus Jackson, Bonnot 
Co., Canton; Alfred Vose, Union 
Metal Mfg. Co., Canton; and Chris- 
tian Kratt, Lectromelt Steel Castings 
Co., Barberton. 


Following the ceremonies, the 
meeting was divided into sections 
for round table discussions. Group 
leaders were: cast iron, C. W. Tray- 
nor, Union Metal Mfg. Co.; steel, 
Carl Fornwalt, Atlantic Foundry Co., 
Akron, Ohio; pattern, G. W. Simes, 
American Steel Foundries; non- 
ferrous, Charles McCafferty; time 
and motion study, M. B. Hoffman, 
Norris Elliot Co., Columbus, Ohio. 


Eastern Canada-Newfoundland 
G. D. Turnbull 


Shawinigan Foundries, Ltd. 
Chairman, Publicity Committee 


FOUNDRY EXPERTS ANSWERED in- 
teresting questions on all phases of 
foundry activities in the “Quiz” pro- 
gram conducted by the Eastern Can- 
ada and Newfoundland chapter, 
holding its March meeting at the 
Mount Royal Hotel, Montreal, Que. 
Chapter Chairman G. E. Tait, Do- 
minion Engineering Works, Lachine, 





































Que., presided at the business meet- 
ing. 

“Quiz-master” Bernard Collitt, 
Jenkins Bros., Ltd., Montreal, served 
as chairman for the technical pro- 
gram and handed out to members 
of the board of experts questions 
which had been sent in by chapter 
members and others in the industry. 

Comprising the board were: W. 
T. Shute, Canadian Car & Foundry 
Co., Ltd., Montreal; A. J. Moore, 
Montreal Bronze, Ltd., Montreal; 
J. C. Converse,* Crane, Ltd., Mon- 
treal; Chapter Director A. E. Cart- 
wright, Robert Mitchell Co., Ltd., 
St. Laurent, Que.; Edward Cyr, In- 
dustrial Pattern & Foundry Works, 
. Montreal; and E. C. Winsborrow, 
Shawinigan Foundries, Ltd., Shaw- 
inigan Falls, Que. 

General discussion interspersed the 
answering of questions, which con- 
cerned aspects of iron, steel and non- 
ferrous casting. Consensus of opin- 
ion was that the meeting was an 
outstanding success to the extent 
that it very likely will become an 
annual event. 


*Author of the technical paper on *‘Sand Con- 
trol in the Bronze Foundry,” in this issue. 


Michiana 


H. B. Voorhees 
Dodge Mfg. Corp. 
Chapter Director 


First MEETING held in Michigan 
City, Ind., by the Michiana chapter 
took place March 5, at the Spauld- 
ing Hotel, with an attendance of 
more than a hundred members and 
guests. Arrangements for the meet- 
ing were handled by Chapter Direc- 
tor J. H. Miller, Josam Products 
Foundry Co., Michigan City. 

A shovel.and a rammer, cast in 
miniature by Lew Minix, Josam 
Products Foundry Co., to be used in 
calling chapter meetings to order, 
were presented by Mr. Miller to 
Chapter Chairman W. V. Johnson, 
Oliver Farm Equipment Co., South 
Bend, Ind. Another sample of Mr. 
Minix’s work, a cast one-piece cup, 
saucer and spoon, was presented as 
a door prize. 


Speaker of the evening was F. G. 
Steinebach, The Foundry, Cleve- 
land, who discussed “Progress in 
Castings.” Technical developments 
in the foundry industry during the 
war and problems of the immediate 
market, were considered by the 


176 











Chapter Chairman J]. M. Robb (extreme left), Hickman Williams © Co., 

Philadelphia, chats with Chapter Director E. C. Troy, Dodge Steel Co., 

Philadelphia, speaker of the evening, at the February meeting of the Phila- 

delphia chapter. Right, chapter members give close attention to the discussion 
of core and molding sands. 


speaker, who recommended con- 
tinued standardization of methods 
for the production of better, more 
uniform castings. 


Northwestern Pennsylvania 


E. M. Strick 
Erie Malleable Iron Co. 
Chapter Vice-Chairman 


AN ENTHUSIASTIC GROUP of ap- 
proximately 100 foundrymen attend- 
ed the Feb. 25 meeting of the North- 
western Pennsylvania chapter, at the 
Moose Club, Erie, Pa. “Sound Cu- 
pola Practice” was discussed by T. 
E. Barlow, Battelle Memorial Insti- 
tute, Columbus, Ohio, member of 
the Steering Committee, A.F.A. Gray 
Iron Division. 

Mr. Barlow commented that 
standard practice is not generally ap- 
plied to cupola operation and de- 
scribed conditions in many plants in 
which cupolas of identical construc- 
tion are not operated in the same 
manner. The speaker attributed this 
inconsistency to failure to analyze 
the piping and general hookups of 
the units. 

During the question and answer 
period, led by K. T. Guyer, Cascade 
Foundry Co., Erie, Mr. Barlow ex- 
plained many aspects of daily cupola 
operation. 

Chapter Vice-Chairman E. M. 
Strick, Erie Malleable Iron Co., Erie, 
presided at the meeting. Chapter 
Director D. J. James, chairman of 
the local foundry exhibit to be held 
at the Erie YMCA following the 
50th Anniversary Convention, re- 
ported on progress of arrangements. 

Chapter activities for the month 


included a special meeting, Feb. 18, 
at the Arlington Hotel, Oil City, Pa., 
of a group of chapter members and 
friends from the Venango County 
area. Chapter Director T. H. Beau- 
lac, Chicago Pneumatic Tool Co., 
Franklin, Pa., was presiding officer. 

A discussion of “Patterns for Pro- 
duction” was presented by J. E. Gill, 
Lake Shore Pattern Works, Erie. The 
speaker described the characteristics 
of pine, mahogany and metal pat- 
terns, and indicated considerations 
governing choice of material. Ex- 
ceptional interest in the subject was 
demonstrated by those present and 
questions raised in the general dis- 
cussion period concerned aspects 
ranging from wood finishes to com- 
parative merits of aluminum and 
wood plates. 


Philadelphia 


C. L. Lane 
Florence Pipe Foundry & Machine Co. 
Chapter Director 

RESEARCH INTO BASIC PRINCIPLES 
involved in sand compounding was 
recommended by E. C. Troy, Dodge 


Steel Co., Philadelphia, who dis- 


cussed “Core and Molding Sands” 
before the February meeting of the 
Philadelphia chapter. 

Mr. Troy, a director of the Phila- 
delphia chapter and member of the 
Committee on Heat Transfer, A.F.A. 
Foundry Sand Research Project, 
stated that sand control as practiced 
proves inadequate since it is bascd 
on day to day results rather than 
understanding of necessary and de- 
sirable properties. Such practice will 
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April 18 


Twin City 


Curtis Hotel, Minneapolis 
G. K. DREHER 

Ampco Metals, Inc. 

“The Use of Bronze” 


Canton District 


Mergus Restaurant, Canton 
RounD TABLE MEETING 


Detroit 


Rackham Educational Memorial 
RounD TABLE MEETING 


April 19 


Toledo 
Toledo Yacht Club 


April 22 
Central Ohio 


Chittenden Hotel, Columbus 
J. A. Kayser 


Laclede-Christy Clay Products Co. 


“Foundry Refractories” 


Northwestern Pennsylvania 


Moose Club, Erie 
Quiz Procram 


April 26 
Chesapeake 


Engineers Club, Baltimore, Md. 
“Foundry Safety” 
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May 21 
Twin City 


Curtis Hotel, Minneapolis 
W. A. HAMBLEY 
Allis-Chalmers Mfg. Co. 
“Blows and Shrinks” 


May 16 
Detroit 


Rackham Educational Memorial 
May 2 Rounp TaBLeE MEETING 


Saginaw Valley 


Fischer’s Hotel, Frankenmuth, Mich. 
Morris BEAN 

Antioch Foundry 

“Precision Casting” 


Northern California 
Hotel Alameda, Alameda 


“Non-Ferrous Castings’ 


May 3 
Western New York 


Hotel Touraine, Buffalo 

A. C. DEN BREEJEN 

Hydro-Blast Corp. 

“Practical Foundry Sand Problems’ 


’ 


May 22 


Central Indiana 
Athenaeum, Indianapolis 


J. H. Smirx 
Ontario Accessories Group, GMC 
STuART MARTIN 
Saginaw Malleable Iron Div. 


“Progress with Better Methods 
and Motion Study” 


Royal York Hotel, Toronto 
ANNUAL MEETING 


May 10 

Wisconsin 

Hotel Schroeder, Milwaukee 

Op TIMERS AND APPRENTICES May 23 
Canton District 
Mergus Restaurant, Canton 
ZIGMOND MADACEY 
Caterpillar Tractor Co. 

May 14 “Core Blowing” 

Texas 

Houston 

Rochester Northeastern Ohio 


Cleveland Club 


Hotel Seneca 
Oxtp Timers’ NIGHT 


ANNUAL MEETING 


May 13 

Cincinnati District May 21 

Engineering Society Headquarters Connecticut Non-Ferrous 
Cincinnati 


Foundrymen's Association 


Indian Hill Country Club 
New Britain, Conn. 


Hiram Brown 
Aluminum Industries, Inc. 
“Light Metals” 


177 











continue, Mr. Troy said, until re- 
search brings about a more thorough 
comprehension of basic principles. 

Technical Chairman for the meet- 
ing was C. W. Mooney, Jr., Olney 
Foundry Div., Link Belt Co., Phila- 
delphia. 


Detroit 


C. J. Rittinger 
Riley Stoker Corp. 
Chapter Reporter 


ROUND TABLE DISCUSSIONS of gray 
iron, brass and bronze, and foundry 
supplies were featured at the Febru- 
ary meeting of the Detroit chapter, 
in Rackham Educational Memorial, 
Detroit. 

The gray iron session heard a dis- 
cussion of “Addition Agents in Mod- 
ern Cast Iron,” by V. A. Crosby, 
Climax: Molybdenum Co., Detroit, 
member of the Executive Commit- 
tee, A.F.A. Gray Iron Division. Mr. 
Crosby presented data compiled by 
various plants and described the ef- 
fects of late inoculations on iron. 
Discussion leader was H. H. Wilder, 
Eaton Mfg. Co., Detroit, who is 
chairman of the Committee on Chill 
Tests, Gray Iron Division. 

“Sand in the Brass Foundry” was 
the subject of E. E. Woodliff, Found- 
ry Sand Service Engineering Co., 
Detroit, before the brass and bronze 
group. Mr. Woodliff, recognized au- 
thority on properties and perform- 
ance of sand in all types of foundries 
and Chairman, A.F.A. Sand Shop 
Operation Course Committee, speci- 
fically considered application of the 
material in brass casting techniques. 
Chapter Director J. P. Carritte, Jr., 
True Alloys, Inc., Detroit, presided 
as discussion leader. 

A board of experts handled the 
“Question Box on Supply Problems” 
for the foundry supplies meeting, 
with C. D. Yahne, Wolverine Found- 
ry Supply Co., Detroit, acting as dis- 
cussion leader. 


New England Association 


M. A. Hosmer 
Hunt-Spiller Mfg. Corp. 
Association Reporter 

Hovpinc 1s regular monthly meet- 
ing at the Engineers Club, Boston, 
Mass., on February 13, the New 
England Foundrymen’s Association 
considered proper methods of load- 
ing, storing and transporting mate- 
rials. M. W. Potts, Eastern Industrial 
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Sales Co., presented a paper on 
“Materials Handling.” 

Mr. ‘Potts defined his subject as 
“the lifting or the shifting of any 
material regardless of its size, form 
or weight,” and stated that handling 
constitutes 85 per cent of production 
costs. A sound movie illustrating 
loading of cars and ships, piling for 
storage, and transporting materials 
was shown. 

Preceding the program was a short 
business meeting, with Association 
President B. W. Hagerman, Rice- 
Barton Corp., Worcester, Mass., 
presiding. 





Canton District Chapter President 
H. G. Robertson, American Steel 
Foundries, Alliance, Ohio, congratu- 
lates John Bonnot, Bonnot Co., Can- 
ton, Ohio, as the man with the 
longest service record among “Old 
Timers” honored at the chapter's 
February meeting. 


Texas 


R. B. Mumford 
McArdle Equipment Co. 
Chairman, Publicity Committee 


“CORRECTION OF FOUNDRY WASTE” 
was the timely subject of A. J. 
Edgar, Gray Iron Founders’ Society, 
Washington, D. C., before the Texas 
chapter’s regular monthly meeting, 
Feb. 15, at the Golfcrest Country 
Club, Houston, Texas. 

Mr. Edgar, member of the Execu- 
tive Committee, A.F.A. Gray Iron 
Division, stressed the importance of 
control of all foundry operations. 
Use of correct quantities gives maxi- 
mum efficiency in cupola operation, 
eliminating direct waste and materi- 
ally reducing losses through scrap 
castings, he observed. 

The speaker also recommended: 
Control in preparation of core sand 
mixes, particularly accurate measure- 
ment of components; closer inspec- 
tion of assembled cores to prevent 





scrap losses; selection and prope: 
mixing of the right molding sand: 
maintenance of equipment in good 
condition; and proper design of 
gates and risers after analysis of each 
job. 

Instruction and supervision of in- 
experienced help involved in shake- 
out and cleaning will hold to a min- 
imum the waste apparent in such 
operations, Mr. Edgar stated. 


Cincinnati District 


W. H. Hoppenjans, Jr. 
Star Foundry Co. 
Chapter Secretary 


ALL PAST CHAPTER CHAIRMEN of 
the Cincinnati District chapter at- 
tended the meeting dedicated in 
their honor, on Feb. 11, at Engineer- 
ing Society Headquarters, Cincin- 
nati. A large delegation of students 
and faculty members from Withrow 
High School, Cincinnati, also were 
present as guests of the chapter in 
the interests of furthering knowledge 
of foundrymen and foundry opera- 
tions among educational groups. 


Chapter Vice-President Joseph 
Schumacher, Hill & Griffith Co., 
Cincinnati, served as chairman of 
the meeting. Mr. Schumacher pre- 
sented H. K. Ewig, Cincinnati Mill- 
ing Machine Co., Oakley, Ohio, a 
past chapter chairman, who wel- 
comed the guests and explained the 
objectives of A.F.A., referring brief- 
ly to its activities. 

Principal speaker of the evening 
was W. B. George, R. Lavin & Sons, 
Chicago. Mr. George, chairman of 
the Subcommittee on Yellow Brass, 
A.F.A. Brass and Bronze Division, 
directed his discussion of “Brass and 
Bronze Castings” toward clarifica- 
tion of the principles of directional 
solidification and shrinkage preven- 
tion in castings of such alloys. 


- Western New York 


L. A. Merryman 
Tonawanda Iron Corp. 
Chapter Secretary 

RESPONSIBILITY FOR safety and 
efficiency should be placed on indi- 
vidual workers, M. P. Schemel, 
Symington-Gould Corp., Depew, 
N. Y., recommended in a discussion 
of “Modern Cleaning Room Prac- 
tice,” before the March meeting of 
Western New York chapter, at the 
Hotel Touraine, Buffalo, N. Y. 
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Chapter Chairman A. H. Suckow, 
Symington-Gould Corp., was pre- 
siding officer. 

Mr. Schemel, a member of the 
chapter, based his remarks upon 
years of practical experience in su- 
pervising steel castings cleaning 
room operations, and covered his 
subject in a thorough manner. 

The speaker suggested that work- 
ers should care for their own equip- 
ment as a safety measure. Chippers, 
for instance, should sharpen their 
own chisels to suit the particular 
operation and individual method. 
Similarly, grinders should be respon- 
sible for care and changing of 
wheels, and keeping careful records 
of wheel life to determine grinding 
costs, Mr. Schemel advised. 

Methods of removing gates, risers 
and flashings were considered; as 
were sandblasting, heat treating, 
welding, straightening and inspec- 
tion. Recommendations included: 
routing castings through the clean- 
ing room in a straight line, thus 
reducing handling costs; cleaning a 
few castings from the previous day’s 
heat as early as possible, in order 
to discover and correct defects 
which might be caused by foundry 
trouble; and mixing of sand with 


shot to reduce static in sandblast- 
ing operations. 


Northern California 


C. R. Marshall 
Chamberlain Co. 
Chairman, Publicity Committee 


FOUNDRY EDUCATION was the 
theme of the Northern California 
chapter’s March meeting at the 
Engineers’ Club, San Francisco, with 
Chapter President Charles Hoehn, 
Jr., Enterprise Engine & Foundry 
Co., San Francisco, presiding. 

Members heard a clear explana- 
tion of the workings of the G.I. Bill 
of Rights in connection with appren- 
tice training programs and existing 
labor contracts, presented by W. J. 
Logue, Area Supervisor, Apprentice 
Training Service, U. S. Dept. of 
Labor. 

Principal speaker of the evening 
was Fred G. Sefing, International 
Nickel Co., New York, who is Chair- 
man of the Executive Committee, 
A.F.A. Committee on Cooperation 
with Engineering Schools. “A Study 
of Molding Methods to Produce 
Sound Castings” was the topic of 
Mr. Sefing, who was introduced by 
Chapter Director A. M. Ondreyco, 
Vulcan Foundry Co., Oakland, Calif., 


Speakers table group at the March meeting of the Northern California 
chapter. Left to right: Chapter Director H. A. Bossi, H. C. Macaulay 
Foundry Co., Berkeley, Calif.; W. J]. Logue, Apprentice Training Service, 
U. S. Dept. of Labor; Chapter President Charles Hoehn, Jr., Enterprise 
Engine & Foundry Co., San Francisco; F. G. Sefing, International Nickel 
Co., New York, principal speaker of the evening; Chapter Director A. M. 
Ondreyco, Vulcan Foundry Co., Oakland, Calif.; A. G. Zima, Interna- 
tional Nickel Co., Los Angeles; and Chapter Secretary ]. F. Aicher, E. A. 
Wilcox Co., San Francisco. 
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serving as the program chairman. 


The speaker prefaced the main 
body of his remarks with three 
recommendations: (1) In attacking 
any foundry problem, attempt to 
simplify your thinking; (2) remem- 
ber that regardless of the metal being 
poured, the same principles apply; 
and (3) keep in mind that sound 
castings cost money—but the buyer’s 
attitude should be that any extra 
cost for the production of sound 
castings is more than offset by de- 
crease in number of rejects. 


Mr. Sefing then considered prob- 
lems common to all foundries: 
cleanliness of metal, which demands 
precautions to prevent dust and slag 
from entering the mold cavity; 
proper design, through which many 
other problems are simplified; shrink- 
age, which must be anticipated 
through understanding and practice 
of the theory of controlled progres- 
sive solidification; and porosity, gen- 
erally caused by gas pressure, in 
which case adequate venting, good 
cores and fast pouring are indicated. 

Members demonstrated consider- 
able interest in the subject during 
the discussion period. 

Earlier in the meeting, Harris 
Donaldson, Brumley-Donaidson Co., 
Los Angeles, membership committee 
chairman, introduced new members: 
F. J. Biava, E. L. Fetters, C. P. 
Sobey, F. A. Warn and W. J. Weber, 
all of U.S. Navy Yard, Mare Island; 
J. L. DeMello, Pacific Steel Casting 
Co., Berkeley, Calif.; and William 
Skinner, Jr., Vulcan Foundry Co. 

Among the guests at the speaker’s 
table were A. G. Zima, International 





Nickel Co., Los Angeles, and C. C. 
Adams, newly appointed secretary, 
Northern California Foundrymen’s 
Institute. 


Metropolitan 

C. J. Law 

Worthington Pump & Machinery Corp. 
Chapter Director 

CHECK PRACTICES workers use 
against known correct practice, to 
eliminate one cause of casting de- 
fects, D. Frank O’Connor, American 
Saw Mill Machine Co., Hacketts- 
town, N. J., told 75 members of the 
Metropolitan chapter at the March 
4 meeting, in the Essex House, 
Newark, N. J. 

Mr. O’Connor, who is Chairman, 
A.F.A. Brass and Bronze Division, 
referred to the tendency of workers 
to drift away from practices known 
to be right. He stated that causes of 
defects in bronze and ferrous metal 
castings can be established by going 
into the foundry, to the foreman in 
charge of the work and the men 
under his direction—and checking 
methods employed. 

Defects in magnesium were dis- 
cussed in a paper on “Causes and 
Control of Porosity in Magnesium 
Alloy Sand Castings,” prepared by 
M. E. Brooks, Dow Chemical Co., 
Bay City, Mich., and read in the 


author’s absence by B. G. Harr, of 
the same firm. 

Mr. Brooks, member of the Execu- 
tive Committee, A.F.A. Aluminum 
and ‘Magnesium Division, noted that 
the two causes of porosity in magne- 
sium alloys are microshrinkage and 
gas. Gating and feeding improperly 
may cause microshrinkage, and care 
must be taken to avoid turbulence, 
he observed. 

Composition of the alloy—as re- 
flected in its freezing range—affects 
porosity, Mr. Brooks reported. Also 
considered were elimination of hy- 
drogen, gas through preheating of 
scrap used, avoidance of dampness 
in equipment, and protection of 
melts from atmosphere where hu- 
midity is high. Use of carbon to 
eliminate gas and refine melts was 
recommended. 

The remarks of the two speakers 
were followed by a discussion period, 
with A. V. Lorch, White Metal Roll- 
ing & Stamping Corp., Brooklyn, N. 
Y., presiding. 

At the business session, of the meet- 
ing, Chapter Chairman H. A. Deane, 
American Brake Shoe Co., New 
York, announced appointment to the 
chapter nominating committee of 
three members: T. D. Parker, Cli- 
max Molybdenum Co., N. Y.; J. 
Reed, R. Hoe & Co., Inc., Dunellen, 





(Photo Courtesy Enterprise Engine @ Foundry Co.) 


Bill Clark (seated), Enterprise Engine & Foundry Co., San Francisco, greets 

John Russo, Pacific Graphite Works, Oakland, Calif., at the March meeting 

of the Northern California chapter. Milton Oakes (left), American Manga- 

nese Steel Div., Oakland; and Chapter Secretary Fred Aicher, E. A. Wilcox 
Co., San Francisco, look on 
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N. J.; and H. C. Harris, Mack Mig. 
Corp., New Brunswick, N. J. 


Eastern Canada - Newfoundland 


G. D. Turnbull 
Shawinigan Foundries, Ltd. 
Chairman, Publicity Committee 


Group piscussIons featured the 
meeting of the Eastern Canada-New- 
foundland chapter at Mount Royal 
Hotel, Montreal, Quebec, February 
8, and record attendance together 
with interest displayed in discussion 
periods attested to the popularity of 
this type of meeting. 

Short informal papers were pre- 
sented before sections on iron and 
steel, non-ferrous and patternmak- 
ing. J. Grieve, Dominion Engineer- 
ing Works, Ltd., Lachine, Quebec, 
presided at the iron and steel section. 
“Feeding Iron Castings” was the 
topic of W. Bradley, Dominion En- 
gineering Works, Ltd.; while W. T. 
Shute, Canadian Car & Foundry Co. 
Ltd., Montreal, discussed “Pressure 
Feeding Steel Castings.” 

The non-ferrous group meeting 
was under the chairmanship of A. J. 
Moore, Montreal Bronze, Ltd., 
Montreal. Discussion leaders were 
H. W. Bennett, Dominion Engineer- 
ing Works, Ltd., who spoke on 
“Gates and Risers,” and C. J. Con- 
verse, Crane, Ltd., Montreal, who 
discussed “Sand Control in the 
Bronze Foundry*.” 

At the third group meeting, with 
W. Seeds, Western Pattern Works, 
Montreal, presiding, “Composition 
Matchplate Patterns” was the sub- 
ject of C. C. Brisbois, Robert Mit- 
chell Co. Ltd., Montreal. 


*Paper published in this issue. 


Central Ililinois 


C. W. Wade 
Caterpillar Tractor Co. 
Chapter Secretary 


REPORTING ON GERMAN manufac- 
turing methods for heavy production 


_ equipment before the February 


meeting of the Central Illinois chap- 
ter, at the Jefferson Hotel, Peoria, 
Mr. Lloyd Ely, Caterpillar Tractor 
Co., Peoria, stated that the Germans 
never achieved mass production com- 
parable to that in the United States 
—in spite of the fact that their ex- 
perts had studied American methods. 

Differences between apprentice- 
ship in Germany and in this country 
were described by the speaker, who 
told the members that fathers of 
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The speaker’s table at the March meeting of the Central Indiana chapter. 


Left to right: Chapter Chairman R. S. Davis, National Malleable @ Steel 
Castings Co., Indianapolis; speaker of the evening, G. E. Clark, Cummins 
Engine Co., Columbus, Ind.; and Chapter Vice Chairman J]. P. Lentz, 
International Harvester Co., Indianapolis, technical chairman for the meeting. 


apprentices in the former nation pay 
for the privilege of having their sons 
serve a specified period of appren- 
ticeship. Further, the apprentice 
must render complete obedience to 
all commands. 

Mr. Ely, who had been chosen by 
the U. S. Corps of Engineers to in- 
spect enemy installations after V-E 
Day, was introduced by F. W. Ship- 
ley, Caterpillar Tractor Co., acting 
as program chairman. Chapter 
Chairman L. E. Roby of the same 
firm presided. 

“Synthetic Sand in the Small 
Foundry” was the topic of the sec- 
ond speaker of the evening, E. W. 
Claar, Eastern Clay Products, Inc., 
Eifort, Ohio. Mr. Claar defined syn- 
thetic sand and discussed the role of 
bonding clays in producing desirable 
properties in sand mixtures. 


Central Indiana 


B. P. Mulcahy 
Citizens Gas & Coke Utility 
Chapter Historian 


CHOOSING THE SUBJECT, “Alloys 
in Cast Iron,” G. E. Clark, Cum- 
mins Engine Co., Columbus, Ind., 
addressed the March meeting of the 
Central Indiana chapter, in the 
Atheneum, : Indianapolis. 

Discussing specifications for cast 
iron. the speaker, member of the 
Committee on High Temperature 
Properties of Cast Iron, A.F.A. Gray 
Iron Division, stated that chemical 
specifications must be correlated 
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with physical properties to obtain 
material suitable for the purpose 
under consideration. 

Discussion which followed Mr. 
Clark’s remarks was developed un- 
der the guidance of Chapter Vice- 
Chairman J. P. Lentz, International 
Harvester Co., Indianapolis, who 
served as technical chairman. 


Connecticut Non-Ferrous 


L. G. Tarantino 
Niagara Falls Smelting & Refining Corp. 
Association Secretary 

Hotprnc 1Ts February meeting at 


the Hotel Taft, New Haven, Conn., 


the Connecticut Non-Ferrous 
Foundrymen’s Association heard a 
discussion of “Recommended Prac- 
tices for Crucible Use,” presented 
by L. A. Behrendt, Joseph Dixon 
Crucible Company, Jersey City, New 
Jersey. 

Members demonstrated keen in- 
terest in the subject during a ques- 
tion and answer period following 
the talk. 


Philadelphia 


E. C. Troy 
Dodge Steel Co. 
Chapter Director 


“‘"NON-FERROUS NIGHT,” under. the 
sponsorship of Dr. G. H. Clamer, 
Ajax Metal Co., Philadelphia, past 
A.F.A. National President, was ob- 
served by approximately 300 guests 
and members attending the March 
meeting of the Philadelphia chapter, 
at Franklin Institute, Philadelphia. 

Examples of the handicraft of 
Japanese non-ferrous foundrymen 
were exhibited by F. T. Chestnut, 
Ajax Metal Co., who related his 
experiences in visiting Japan as a 
member of the U. S. Navy Technical 
Mission. Mr. Chestnut described de- 
struction wrought by Allied bomb- 
ings, and exhibited a fragment of 
radioactive tile taken from the Hiro- 
shima area. 

The first speaker’s remarks served 
as a prelude to discussion of atomic 
energy which followed. At the re- 
quest of Chapter Chairman J. M. 
Robb, Hickman Williams & Co., 
Philadelphia, who also expressed the 


Enjoying the February meeting of the Northern California chapter (left to 
right): J]. B. Morse, Del Monte Properties Co., San Francisco; Chapter Vice- 
President Richard Vosbrink, Berkeley Pattern Works, Berkeley; Chapter 
President Charles Hoehn, Jr., Enterprise Engine & Foundry Co., San Fran- 
cisco; speaker of the evening D. L. Mason, Stanford University, Palo Alto; 
Chapter Director A. M. Ondreyco, Vulcan Foundry Co., Oakland; and 
National Director S. D. Russell, Phoenix Iron Works, Oakland. 


(Photo courtesy Enterprise Engine & Foundry Co.) 











chapter’s appreciation for the excel- 
lent arrangements of the evening, 
Dr. Clamer served as technical chair- 
man and introduced Dr. R. K. 
Marshal, associate director, Franklin 
Institute. 


Dr. Marshal presented a stirring 
address on the wonders of atomic 
physics. Foundrymen were awed by 
the speaker’s comprehensive por- 
trayal of the economic and social 
implications inherent in the mastery 
of atomic energy. Dr. Marshal 
stressed the destructive and construc- 
tive potentialities of nuclear physics. 


Northern California 


C. R. Marshall 
Chamberlain Co. 
Chairman, Publicity Committee 


MODERN SAND TESTING techniques 
were discussed and demonstrated 
before the February meeting of 
the Northern California chapter 
at the Hotel Alameda, Alameda, 
Calif., by D. L. Mason, instructor in 
foundry practice, Stanford Univer- 
sity, Palo Alto, Calif. 


Chapter Director A. M. Ondreyco, 
Vulcan Foundry Co., Oakland, 
Calif., acting as program chairman, 
introduced the speaker. Mr. Mason 
pointed out that the foundry in- 
dustry has come a long way from the 
old processes of feeling, tasting, 
smelling and blowing through sand 
to test its suitability for making 
molds. He described and operated 
each of several types of apparatus; 
and explained the practical appli- 
cation of results obtained from the 
tests toward the manufacture of 
better castings. 


A panel of sand committee mem- 


bers, headed by committee chair- 


man G. W. Stewart, Pacific Brass 
Foundry of S. F., San Francisco, 
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Southern California chapter March meeting was held in Roger Young Audi- 
torium, Los Angeles. At the speaker’s table (left): James Eppley, Kinney 


Iron Works, Huntington Park, Calif.; C. C. Pendrell, Haynes-Stellite Co., Los 
Angeles, speaker of the evening; F. S. Boericke, Haynes-Stellite Co.; and 
Chapter President R. R. Haley, Advance Aluminum & Brass Co., Los Angeles. 
Right, among the audience of more than 100 (left to right): P. E. Crow and 
S. R. Kimberly, both of Equipment Engineering Co., Los Angeles; Paul 
Stechert and Glen Hopping, Alhambra Foundry Co. Ltd., Alhambra, Calif.; 
Bill Palmer, Macklin Co., Los Angeles; C. E. Homer, Kinney Iron Works; 
C. G. Emery, Macklin Co.; and F. S. Mittl, Kinney Iron Works. 


took part in the discussion period. 
Questions raised concerned such 
aspects as: place of the microscope 
in study of sand grain arrangement 
and analysis of casting defects; pieces 
of sand testing equipment necessary 
to the small foundry; and design 
and use of a small 2500° F. oven 
furnace for testing cores. 

At the dinner preceding the pro- 
gram, Chapter President Charles 
Hoehn, Jr., Enterprise Engine & 
Foundry Co., San Francisco, an- 
nounced the formation of a new 


Educational Committee under the 
chairmanship of National Director 
S. D. Russell, Phoenix Iron Works, 
Oakland. 


Southern California 


Jas. B. Morey 
International Nickel Co. Inc. 
Chairman, Publicity Committee 

SAVING IN MAN-HOURS._ through 
use of the lost-wax process and con- 
sequent elimination of machining 


(Continued on Page 204) 


Speaker of the evening at the February meeting of the Northern California 
chapter was D. L. Mason, Stanford University, Palo Alto, shown demon- 
strating sand testing equipment. 


(Photo courtesy Enterprise Engine & Foundry Co.) 
































tv MILWAUKEE MOLDERS 


NOVEMBER DECEMBER 
=z THERE’S A MODERN, HIGH-SPEED 
oll 
iy 7 
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MOLDING REQUIREMENT 


The lid is off!! Now, “sky is the limit” as far as foundry _ 
production is concerned. For those new, streamlined 
Milwaukee Machines enable you to step up mold pro- | 
duction to an amazing degree. They are designed to 
modernize molding methods, speed up the job and at 
the same time retain the highest standards of quality. 


| 


Jolt Squeeze Stripper 
ee In the complete MILWAUKEE line, there’s a model to 
| | meet every molding requirement. And every machine 
is designed and built to take hard, everyday punish- 
ment. Steel castings and alloy steels are used where 
stress is applied. Close-grained, high tensile grey iron 
is used wherever wear occurs. Instead of links and 
levers, rigid integral members are employed for align- 
ment. Hardened pins and bushings serve as guides. 
Correct lubrication is provided. All parts are accu- @ 
rately machined to close tolerances. Adjustments are 


very accessible and easy to make. 


Jolt Squeeze Strip Roll-off 
Available in 6 sizes 


Estab aR ORO EME 


Call in a MILWAUKEE 
Foundry Engineer 


Every engineer at Milwaukee 

Foundry Equipment Co. is a prac- 

tical, seasoned foundryman, familiar 

| with all phases of the industry 

(pattern making, foundry engineer- 

ing, foundry operation, etc.) This 

broad experience enables him to 

“\\ / study your molding and core mak- 

Hydraulic Briquetting Press ea ; ing problems intelligently, and ar- 

- anes ee rive at a solution that is both prac- 
tical and economical. 





LEVELAND, OHIO— MAY 6th to 10th 
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438 WEST PIERCE STREET *« MILWAUKEE 4, WISCONSIN, U.S. 
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PERFECTION 


PATTERN LUMBER 
/s The Best Any Shop Can Use! 


Hardboard for tem 
Sree and nese WHITE PINE 
dowels and bottom 
es te MAHOGANY 
and crating for 
large castings OF 
mae | PLYWOOD 
I’ve seen a lot of lumber come into our pattern shop and for 


resistance to warping, checking or hardening ... Dougherty 
Perfection Pattern Lumber tops them all! 















Sawn from choice old growth logs. Kiln dried in our own plant. 
And even in these days of critical shortages, this is one pattern 
lumber that is keeping its reputation for quality. 











ON 
WHOLESALE DOUGHERTY KEYSTONE 
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OHIO | cLEvEL 
e: Diamond 1200 miock 0700 





YOUNGSTOWN 8. 
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and finishing operations, was eni- 
phasized by C. C. Pendrell, Haynes- 
Stellite Co., Los Angeles, in a talk on 
“Precision Castings,” before nearly 
100 members and guests at the 
March meeting of the Southern Cali- 
fornia chapter, in Roger Young 
Auditorium, Los Angeles. 

* The speaker presented a full de- 
scription of the process as applied 
by his firm, indicating the startling 
accuracy with which various alloy 





A group from Torrance Brass 

Foundry, Torrance, Calif., attending 

the March meeting of the Southern 

California chapter. Left to right: 

Jhan Van Heil, F. Harwood Clark 
and E. E. McVicar. 


metals may be cast to size within 
.005-in. was reported possible when 
all steps in making of patterns are 
carefully performed. 

Mr. Pendrell stated that results 
indicate nickel and cobalt base, and 
all austenitic stainless alloys are most 
applicable to the precision process, 
which—while not intended to com- 
pete with screw machine operations 
in production of small parts—is con- 
sidered admirably suited for parts 
otherwise difficult to produce, or 
costly to machine. 


Saginaw Valley 
J. J. Clark 


- Saginaw Malleable Iron Div. 


General Motors Corp. 
Chapter Reporter 


ENUMERATING DESIRABLE proper- 
ties in core and mold washes, J. 
A. Gitzen, Delta Oil Products Co., 
Milwaukee, reminded members of 
the Saginaw Valley chapter, holding 
their March meeting at Franken- 
muth, Mich., that the best wash will 
not perform satisfactorily if applied 
to unsuitable base sand. 

The speaker, Chairman of the 

(Continued on Page 205) 
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Subcommittee on Core Washes, A. 
F.A. Foundry Sand Research Proj- 
ect, presented a number of recom- 
mendations for making and apply- 
ing washes. Some aspects considered 
were: manufacturer’s recommenda- 
tions—which should be followed, 
since addition of other materials 
may destroy effectiveness of the 
wash; maintenance of proper con- 
sistency; proper core surfaces; appli- 
cation and penetration; and drying. 


New England Association 


M. A. Hosmer 
Hunt-Spiller Mfg. Corp. 
Association Reporter 


MECHANIZED FOUNDRY techniques 
held the attention of 120 members 
and guests of the New England 
Foundrymen’s Association attending 
the March meeting, at the Engineers’ 
Club, Boston, as H. G. Schlichter, 
Beardsley & Piper Co., Chicago, dis- 
cussed “Sandslinger Operations.” 

The speaker supplemented his re- 
marks with an interesting motion 
picture illustrating applications of 
the equipment in manufacture of 
castings throughout the foundry in- 
dustry. : 

Mr. Schlichter pointed out that 
mechanical ramming of the mold is 
the heart of the process, and that 
resulting hardness of the mold de- 
pends upon type of mold, sand 
characteristics and operation of the 
sandslinger. The speaker presented 
recommendations in regard to per- 
meability and green strength of sand 
and aspects of its preparation; and 
commented upon skill required to 
operate the units, wear and tear on 
patterns, comparison of speed of 
machine and hand ramming, and 
Maintenance costs. 


Central Ohio 
K. W. Whitlatch 
Aetna Fire Brick Co. 
Chapter Secretary 

Guest spEAKER for the February 
meeting of the Central Ohio chap- 
ter, at the Chittenden Hotel, Colum- 
bus, Ohio, was B. P. Mulcahy, Citi- 
zens Gas & Coke Utility, Indianapo- 
lis, a Chapter Director of the Cen- 
tral Indiana chapter. 

Discussing ‘‘Cupola Operations 

(Continued on Page 207) 
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rit PAYS to Use 


BETTER. SAND. BLASTING 


ak ‘ a 


Over the years Ottawa's two outstanding brands 
—FLINT SHOT and DIAMOND SAND BLAST—have 
stood the test of time. Today usage of these high 
quality mineral abrasives is at an all-time high— 
in tonnage—number of users. Let us help you im- 
prove the quality and quantity of your sand blasting 


operation. Consult us on your abrasive problems. 


Write for our booklet-—SAND BLASTING UP-TO-DATE 


OTTAWA SILICA COMPANY 





Ottawa, Illinois 








it’s what we 


have to sell 
Spe 


egal don’t buy foundry conveyors by the pound — nor by the piece. 
You buy equipment which, when installed, is an integrated, workable 
plan for moving molds and castings through successive foundry stages. And 
the heart and core of this plan is engineering. Economies in time, effort and 
_ are reaped in direct proportion to the skill and care exercised on the 

afting board. Logan, a conveyor pioneer, with two generations of expe- 
rience, has justifiable confidence in its staff of engineers. At the home 
plant, and in the field as well, Logan Co. offers grade-A talent to serve 
a host of nationally-known customers. Write for literature, or for nearest 


Logan engineer to call. LOGAN CO., Inc., 557 Cabel St., Louisville 6, Kentucky. 


Legare Con 


PUT /ZOW INTO PRODUCTION 
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Tote pans of castings are fed to machine 
operators by incoming line of Logan Roller 
Conveyor at left. After machine operations 
are performed, castings are placed in tote 
pans which move via short Transfer Lines 
of Logan Rolls to long line of Logan Roller 
Conveyor at right. Thence to succeeding 
operations, or storage. No “‘waiting time,” 
no lost motion, virtually no hand-handling 
between operations. 
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and Foundry Coke Characteristics,” 
Mr. Mulcahy pointed out that cu- 
pola charges are melted by combus- 
tion gases rather than direct contact 
with the coke. Illustrating his re- 
marks with slides, the speaker traced 
the route of gases and explained as- 
pects of melting requirements and 
air consumption. Importance of coke 
size in cupola control was stressed. 


St. Louis District 
L. H. Horneyer 
Chapter Secretary-Treasurer 

ASPECTS OF THE CURRENT eCo- 
nomic picture were discussed before 
the February meeting of the St. Louis 
District chapter, at the DeSoto 
Hotel, St. Louis, by J. H. Van 
Deventer, Iron Age, New York, 
whose topic was “Let’s Release the 
Brakes.” 

Chapter Director L. A. Kleber, 
General Steel Castings Corp., Granite 
City, Ill., introduced the speaker. A 
lively discussion and question period 
followed Mr. Van Deventer’s com- 
ments. 

W. W. Zeis, Midwest Foundry 
Supply Co., Edwardsville, IIl., in- 
troduced new members, and reported 
that the chapter membership had 
reached 255. Chapter Chairman W. 
E. Illig, Banner Iron Works, St. 
Louis, drew the attention of the 
members to the booklet Foundry 
Sands and Mold Materials, published 
by the Northern California chapter; 
and also reported on the plans of a 
group of French engineers to visit 
St. Louis during a tour of American 
foundries. 


Ontario 


G. L. White 
Westman Publications, Ltd. 
Chapter Secretary-Treasurer 

SPIRITED DISCUSSION of major de- 
velopments in gating and risering 
practice featured the February meet- 
ing of the Ontario chapter at the 
Royal York Hotel, Toronto. H. F. 
Taylor, Naval Research Laboratory, 
Washington, D. C., presented a dis- 
cussion of such practice in ferrous 
and non-ferrous casting. 

Mr. Taylor, who is active in a 
number of National committees of 

(Continued on Page 208) 
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SAVE '/2 YOUR 
THERMOCOUPLE 
COsT 








Brass and copper foundries everywhere 
report they are getting twice as many im- 
mersions since changing to Metalast Tubes. 
This means they are saving on their thermo- 
couple cost as well, for Metalast Tubes are not 
connected to the thermocouple and can be replaced 
without damaging or discarding thermocouple. 


Metalast Protection Tubes are made of a heat resisting 
alloy and will stand repeated immersions in molten brass, 
bronze, aluminum, copper and magnesium. Neither slag, 

molten metal nor contaminating gases can effect the accuracy 
of the thermocouple inside, since Metalast Tubes are drilled from special 
solid stock— without welds, seams or forging. Made for furnace or ladle 
use—in 6” and 8” lengths with standard %" pipe thread. 


For Full Details Write for 
BULLETIN NO. 500 


ELEMATIC EQUIPMENT CORPORATION 
6048 S. Wentworth Avenue 
Chicago 21, Illinois 
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No. 2400 SMT Camera 


with microscope 


The value of a microscope and camera to the sand test laboratory 
has recently been brought to your attention. Fine photographic 
work illustrated the various things which may be learned by use of 
the microscope. The size of the grains and their variation, the pres- 
ence of fragments and conglomerate grains,’the amount of foreign 
material, the results of reclaiming, and other facts may all be deter- 
mined by microscopic examination of sand. 


The sturdy photomicrographic unit shown above makes the 
building of your own equipment unnecessary. Dependable results 
are easily and quickly achieved because of scientific design and 
perfect alignment. New coated objectives produce more brilliant 
images and the vertical illuminator permits use of the same equip- 
ment for polished metal specimens. 


2400 Camera Model JMT, 5” x7”, with ground glass, plate 
holder, light tight adapter for microscope, tungsten arc 
lamp with condenser, iris diaphragm, water cell, all on 
wooden baseboard with transformer for 115 volts, 60 cycle, 
1 phase, less shutter, less magnifiers................ $324.50 


2300 Metallurgical Microscope CM, for magnifications 
50x to 500x; monocular type, with vertical illuminator and 
necessary objective handles; illuminating unit, 6.5 volts, 
25.5 candle power lamp and fixed transformer for 115 
volts, 60 cycle, 1 phase A.C., or fixed resistance for 115 
volts, D.C., with case. 


1 — Achromatic Objective 8.0x coated 

1 — Achromatic Objective 20.0x coated 

1 — Achromatic Objective 37.0x coated 

1 — Huygenian Eyepiece 12.5x 

1— Huygenian Eyepiece 7.5x ..........................$299.50 


(Quotations on lower cost units on request) 


Buehler Optical Equipment for the foundry 
includes cameras, microscopes, magnifers, 
pyrometers, metallographs, 
spectrographs, etc. 


Adotoh I Buckler 
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the A.F.A. Foundry Sand Research 
Project, considered such aspects as: 
reduction of size of risers, use of 
insulating and exothermic materials, 
knock-off risers, and utilization of 
atmospheric pressure in risers. 
Chapter Chairman T. D. Barnes, 
Don Barnes Foundry Supplies & 
Equipment, Hamilton, Ont., presided 
at the meeting. The speaker was in- 
troduced by Chapter Director J. 
Dalby, Wilson Brass & Aluminum 
Foundries, Ltd., Toronto. 


Southern California 


Jas. B. Morey — 
International Nickel Co. 
Chairman, Publicity Committee 

FLUOROSCOPIC INSPECTION in 
quality control of aircraft castings 
was reviewed before the February 
meeting of the Southern California 
chapter, in Roger Young Audi- 
torium, Los Angeles. Speaker of the 
evening was Tom Piper, Northrop 
Aircraft, Inc., Hawthorne, Calif., 
who discussed “The Fluoroscope and 
Shrinkage.” 

Mr. Piper, chief materials and 
process engineer for his firm, con- 
sidered foundry problems as related 
to quality requirements of aircraft 
castings. He commented upon the 
rejection by aircraft manufacturers 
of thousands of castings, through 
lack of information upon’ which to 
evaluate the effect of natural in- 
herent irregularities. This lack of 
information led to rejections based 
upon personal opinions and assump- 
tions. 

The speaker then traced the de- 
velopment of a formula designed to 
govern quality inspection and pro- 
tect both foundry and _ purchaser 
from wasteful and: unnecessary re- 
jections. In concluding, Mr. Piper 
stressed the necessity of controlling 
shrinkage by a formula, so that air- 
craft engineers can design castings 
which a foundry can pour. 


Saginaw Valley 


J. J. Clark 

Saginaw Malleable Iron Div. 
General Motors Corp. 
Chapter Reporter 


Two sIMPLE TEsTs through which 
suitability of sand for foundry use 
(Concluded on Page 209) 
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can be determined, were described 
before the Feb. 7 dinner meeting of 
the Saginaw Valley chapter, at 
Frankenmuth, Mich., by A. C. Den 
Breejen, Hydro-Blast Corp., Chi- 
cago. 

In discussing “Practical Foundry 
Sand Problems,” the speaker recom- 
mended heating a sample of the 
sand to a red heat, and cited cases 
in which sand “popped” and broke 
down, indicating unfitness for 
foundry use. 

The second test consists of im- 
mersing a sample of the sand in an 
acid. Foaming and frothing, pro- 
duced by chemical reaction, reveal 
the presence of foreign chemical 
compounds which affect the per- 
formance of the sand in the foundry. 

Mr. Den Breejen, member of the 
Committee on Grading and Fine- 
ness, A.F.A. Foundry Sand Research 
Project, stated that the best sand is 
the cheapest to use as a general rule. 
He also discussed the importance of 
microscopic examination of sand. 

Coffee talk of the evening was 
presented by Martin Firth, General 
Motors Research Laboratory, De- 
troit, who described the develop- 
ment of personnel training. 


Western Michigan 


R. W. Hathaway 
Chapter Director 


WITH AN ATTENDANCE figure of 
100 members and guests, the Western 
Michigan chapter held its February 
meeting at the Hotel Schuler, Grand 
Haven, Mich., and heard Nathan 
Janco, Centrifugal Casting Machine 
Co., Tulsa, Okla., discuss “Centrif- 
ugal Castings.” 

Mr. Janco, member of A.F.A. Na- 
tional committees on centrifugal 
casting, presented a comprehensive 
discussion of his subject, illustrating 
casting methods with lantern slides. 
_ The speaker recommended that 
jobs be thoroughly analyzed before 
decision is reached to use the cen- 
trifugal method. Since the main 
purpose in using the method is to 
crease metal yield through the 
elimination of risers and decrease of 
meta! failures, little is gained by its 
application in the case of commer- 
cial castings where the yield is al- 
ready high, Mr. Janco pointed out. 
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An’ installation of EF gas fired fur- 
naces with quench and gantry crane , 
for various annealing and heat treat- 
ing cycles on large castings. 





For 


Production Furnaces 
For Handling Castings 


or other products in 


Any Size or Shape 









For Production Furnaces, 
For Any Process or Pro- 
duction, Consult 


The Electric Furnace Co., Salem, Ohio 


No Job Is Too Large or Too Unusual 


Scale-free, uniformly annealed 
castings are discharged continu- 
ously from the EF special atmos- 
phere furnaces shown below. 
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the Cupola! 


NEW PRODUCTION METHOD SAVES POROUS CASTINGS 


This new method is particularly applicable to engine 
blocks and heads, valve and pump housings and other 
castings intended to retain liquids or air under pressure. 


METHOO 


OF RECLAIMING 
POROUS CASTINGS 





& 


... is effective on practically all metals and alloys. 


... fits admirably into mechanized production techniques 
it is fast! 


... costs little . . . often less than 20c in labor and material 
to recover a casting costing as much as $15.00 at the 


point of rejection. 
Visit booth 1210 at the 
1946 Foundry Congress and Show, Cleveland, May 6-10 





IMPORTANT The statements made here are 


taken from the daily experience of 
some of industry's most important production foundries. 


METHOD has been used successfully 
& oF rectaiming by the automotive industry 


POROUS CASTINGS for more than 10 years. 








For further information, write 


KERKLING & COMPANY 


industrial Division: 334 N. Ogden Ave., Chicago 7, Illinois 
Plants: Burbank Calif., Bloomington, Ind., and Chicago 


210 











Foundry Personalities 
(Continued from Page 173) 











annual open-hearth conference in 
Chicago, April 24-26. 

New members of the open-hearth 
executive board who will take office 
at the Chicago conference are: J. 
J. Golden, Gary Works, Carnegie- 
Illinois Steel Corp.; C. R. Fonder- 
smith, American Rolling Mill Co.; 
G.: L. VonPlanck, Columbia Steel 
Co., San Francisco, and D. N. Wat- 
kins, Blast Furnace and Steel Plant, 
Pittsburgh, Pa. 


Gilbert J. Nock, secretary, North- 
eastern Ohio chapter, has announced 
a change in firm name. Formerly 
known as Nock Fire Brick Co., the 
company is now Nock & Sons Co., 
1243 East 55th St., Cleveland, Ohio. 


F. T. O’Hara, Central Brass & 
Aluminum Foundry, 503 So. 2ist 
St., St. Louis 3, has announced plans 
to construct a one-story foundry 
building to be located at Clark Ave. 
and 22nd St., at a cost of $35,000. 


W. K. Sims has been appointed 
exclusive sales representative in the 
New York City area for C. B. Hunt 
& Sons, Inc., Salem, Ohio, and will 
make his headquarters in Newark, 
ap 8 


Metal Carbides Corp., Youngs- 
town, Ohio, announces the opening 
of its branch office, warehouse and 
service plant, 166 Bloomfield Ave., 
Newark, N. J. 


L. S. Cohen & Co., Inc., Chicago, 
Ill., smelters and refiners of brass, 
bronze and aluminum, announce 
change of the firm name to Elesco 
Smelting Corp. 


Thomas McLaughlin, president, 
Eastern Stainless Steel Corp., Balti- 
more, Md., announces appointment 
of R. G. Leary as sales representa- 
tive of the firm in New York City 
and several state counties. 


W. R. Spahr has been appointed 


(Concluded on Page 212) 
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| For 
CORE WORK, SAND FACINGS, SPRAYS 


Write for pamphlets giving detailed information. Both ma- 
terials carried in stock by America’s foremost foundry jobbers 


Booth 409 — A.F.A. Foundry Show 
Robeson Process Company American Gum Products Co. 


(Established 1905) (Established 1915) 
GENERAL OFFICES: 500 FIFTH AVENUE e NEW YORE 18. WN. Y¥. 


























ALUMINUM ... BRASS AND 
COPPER ARE BASIC BUILD- 
ING BLOCKS OF AMERICAN 
INDUSTRY. 


THE LAVIN ORGANIZATION 
EXTENDS SINCERE CON- 
GRATULATIONS TO THE 
A.F.A. ON ITS 50th ANNI- 
VERSARY. 


R. LAVIN & SOW SS. 1 ae. 


Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE - CHICAGO 23, ILLINOIS 





me PRE SEN 1 Avie 2 5 ee PRiW Ci eae COR oe aes 


APRIL, 1946 








211 





{GPT PR ar ENS Waa Peek eS 











Foundry Personalities 








(Continued from Page 210) 





advertising manager of the firm and 
continues as editor of The Top 


‘ Notcher. 


Robert Boutigny, Chief Engineer 
of the Societe Stein & Roubaix, 
Paris, France; and Fernand Modro, 
Foundry Manager at the Ecole 
Superieure de Fonderie in Roubaix- 
Nord, France, and Director of the 
Fonderie de Lannoy, were recent 


National Office visitors. Mr. Modro 
and Boutigny are in this country 
studying American methods of 
foundry production and are remain- 
ing here to attend the 50th Anniver- 
sary Golden Jubilee Convention at 
Cleveland in May. Both are mem- 
bers of the American Foundrymen’s 
Association. 


L. R. Buckendale, Timken-Detroit 
Axle Co., has been elected president, 
Society of Automotive Engineers 
New York. B. B. Buckendale, Auto- 
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Designed by competent engineers to give you the 
lowest cost per pound on metal removed or number 
of pieces ground where Rubber Bond or Resin Bond 
is adaptable to the job. Complete range of sizes 
for swing frames, floor stands and portable grinders 
operating at high speed. For weld grinding topped 
by work on stainless. Low speed semi-polishing 
wheels to prepare the weld for final blend polish. 
And do not forget Manhattan for centerless grinding. 


White Alrasive Wheel Depariment 
= KAYBESTOS-MANHATTAN, inc 


MANHATTAN RUBBER DIVISION 





MANHATTAN 
Alrasive 
Wheels 















car Co., has been elected treasurer, 
Society of Automotive Engineers. 


H. E. Reynolds, manager, and M. 
M. Coston, sales engineer, of the 
Pittsburgh sales office, Whiting 
Corp., have moved to new and 
larger quarters at: Pitt Bank Build- 
ing, 5th and Liberty Avenues, Pitts- 
burgh 22, Pa. 


C. A. FitzGerald, Jr., who has 
been associated with the iron and 
steel branch of W.P.B. and the office 
of chief of ordnance, has been ap- 
pointed sales engineer, Sloss-Sheffield 
Steel & Iron Co., Birmingham, Ala. 


Glen McDowell, associated since 
1925 with the engineering, estimat- 
ing and roll sales departments of 
Aetna-Standard Engineering Co., 
Youngstown, Ohio, has been ap- 
pointed manager of roll sales. 


Obituaries 


Elias L. Anderson, president, 
Crown Iron Works Co., Minneapo- 
lis, died February 12 at San Diego, 
Calif. Associated with Crown Iron 
Works since 1887, Mr. Anderson 
was well known to the foundry in- 
dustry. He was the father of Clif- 
ford H. Anderson, Chapter Director 
and former Chapter Chairman of 
the Twin City chapter. 


N. C. Hilton, executive manager, 


' Abrasive Wheel, Diamond Wheel, 


and Bowling Ball Departments, 
Raybestos - Manhattan, Inc., Man- 
hattan Rubber Div., Passaic, N. J., 
died March 14, in Glen Ridge, N. J. 
Mr. Hilton had been with Manhat- 
tan Rubber for more than thirty 
years. 


Charles C. Hess, works manager, 
Western Alloyed Steel Castings Co., 
Minneapolis, died at his home Feb- 
ruary ‘27. ‘Mr. Hess, who was 4 
member of the Twin City chapter, 
spent his lifetime in close affiliation 
with the foundry industry and had 
been associated with the Westerm 
Alloyed company for the past thirty 
years. 
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We're not too busy to give you 


THE BEST SERVICE ON 


TOOLS, DIES, JIGS, FIXTURES, 
PRODUCTION MACHINE WORK, 
WOOD PATTERNS, METAL PATTERNS, 
NON-FERROUS CASTINGS, HY-CON COPPER, 
"MALLORY" METAL ALLOYS AND HEAT 
TREATED ALUMINUM CASTINGS, 
“AMPCO" METAL, 
“MICRO-POISE" BALANCING MACHINES, 
“RESISTANCE WELDING ELECTRODES" 
OR—WE DO IT ALL FOR YOU. From blueprint to pattern casting, through machining 


ol —, to you complete. All work under one roof. All under the one reliable responsi- 
ility of . 


Commerce Pattern Foundry & Machine Co. 


7450 MELVILLE AVENUE ® DETROIT 17 @ VINEWOOD 2-1100 
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Dust Sampler 

Mine Safety Appliances Co., Pitts- 
burgh, Pa., has developed an all- 
glass sampling unit for use with the 
Mine Safety appliance midget im- 
pinger. 

The all-glass sampling units con- 
sist of a flask and nozzle with a 
standard taper ground-glass stopper. 
A fritted glass bubbler also is avail- 
able. This equipment is for sampling 
a wide variety of dusts, gases, and 


vapors. All-glass construction of the 
new impinger units permits thorough 
cleaning and prevents contamination 
or discoloration of the sample un- 
dergoing test. Air outlet in these 
units is placed at a maximum height, 
and possibility of drawing over any 
of the collecting fluids i is practically 
eliminated. 

The impinger nozzle orifice is fixed 
at the correct height and no read- 
justment is necessary. Each nozzle 
has been checked to insure a flow 
within 4 per cent of 1/10 cu. ft. per 
min. at 12 in. water vacuum. 








foundry Bentonite. 


Akron, Ohio...... Stoller Chemical Co. 


Birmingham, Ala Foundry Service Co. 
Boston, Mass........ Klein-Farris Co., Inc. 
Buffalo, N.Y. Weaver Materiel Service 


Chattanooga, Tenn. Robbins Equipment Company 


Chicago, Iil....... pani Supplies Co, 
Chicago, Ill... .. ...B. J, Steelman 
Chicago, Ill..... . Wehenn Abrasive Co. 


Cincinnati, Ohio... .. Delhi Foundry Sand Co. 
Coldwater, Mich... . The Foundries Materials Co. 
Detroit, Mich...... The Foundries Materials Co. 
Dallas, Texas... . Barada & Page, Inc. 
Edwardsville, Ill... Midwest Foundry Supply Co. 
Hammond, Ind...... The Foundries Materials Co. 
Houston, Texas. . Barada & Page, Inc. 
Kansas City, Mo.. ‘ Barada & Page, Inc. 
Long Island City, NY. .F. E. Schundler & Co., Inc. 
Los Angeles, Calif...... Ind. Fdy. Supply Co. 










“Theres a stock of 





acar your flaunt 


From any one of the locations shown below . . 
prompt shipments of Schundler Bentonite . . 


SCHUNDLER & CO., 
540 RAILROAD STREET 


-_SCHUNDLER - 


. you can get 
. a first quality 


Los Angeles, Calif. .F. E. Schundler Bentonite Co. 
(Inc. of California) 

Milwaukee, Wis........ homas H. Gregg Co. 
Minneapolis, Minn........... Smith-Sharpe Co. 
RS More Con banse psn We Marthens Company 
New Orleans, la......... Berada & Page, Inc. 
Oklahoma City, Okla...... Barada & Page, Inc. 
Philadelphia, Pa...Penna. Fdy. Sup. & Sand Co. 
Portland, Ore... . Miller & Zehrung Chemical Co. 
St. Louis, Mo... .. . Midwest Foundry Supply Co. 
San Francisco, Calif. Ind. Fdry. Supply Co. 
Seattle, Wash.............. Carl F. Miller Co. 
Tulsa, Okla..............Barada & Page, Inc. 
Wichita, Kans............Barada & Page, Inc. 
Mexico D. F., Mexico......... N. S. Covacevich 
Montreal, Quebec, Canada— 

(All Provinces) ..... . Canadian Industries , Ltd. 


INC. 
@ JOLIET, ILLINOIS 








Solder 
Alpha Metals, Inc., 369 Hudson 
Ave., Brooklyn, N. Y., has developed 
a solder with three independently 
filled cores of pure rosin flux. This 
means faster soldering and elimina- 
tion of dry joints, in addition to 


substantial savings in tin when this 
rosin is used. 





Solder containing three rosin filled 
cores. 


Cut-off Wheels 

Bay State Abrasive Products Co., 
Westboro, Mass., has announced a 
cut-off wheel for non-ferrous metals 
incorporating abrasive in a cotton 
fibre bonding. The wheel combines 
greater safety, freer cutting action, 
minimizing the operator’s fear of 
wheel breakage. 





Cut-off wheels for cutting non- 
ferrous metals. 


Combination Sand Conditioner 
and Scrap Remover 

Royer Foundry & Machine Co., 
Kingston, Pa., has redesigned their 
combination sand reconditioner and 
scrap remover for easier handling. 
A strong inverted “Y” bar has been 
installed in the center of the unit 
at the top, with an eye at its upper 
end. This takes the place of the old 


(Continued on Page 217) 
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system of four hooks at each corner 
requiring the use of a sling. 





Eye bolt unit for handling by crane 

(top) which takes the place of the 

four hooks shown on the unit at the 
bottom. 


Temperature Limit Switch 

Burling Instrument Co., Newark, 
N. J., announce a temperature limit 
switch available as a “one switch,” 
“two switch” or three switch model. 
Among its features is the fact that 
this switch has but one lightweight 
moving part. Switch incorporates a 
corrosion and heat resisting tube; dial 





Temperature control switch. 


pointer for easy setting; and locking 
screws lock temperature setting. 


Portable Gas Determinator 

Harry W. Dietert Co., Detroit, 
has developed a portable determin- 
ator for the rapid determination of 
the gas pressure created by molding 
sand or cores. A sand or core speci- 
men, 1¥-in. by 3-in., is attached to 
the stem of the determinator. The 
specimen is then immersed in molten 

(Continued on Page 218) 
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incentive plans 
job evaluation 
standards 

cost controls 


Eugincering Sewice 
new plant design 


surveys 
modernization 


mechanization 
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LESTER B. KNIGHT & ASSOCIATES 


INC. 


Consulting Engineers 


120 S. LaSalle St. ° Chicago 3, Ill. 











KEEPING PACE 


et ae Williams & Gey 


CHICAGO DETROIT CINCINNATI ST.LOUIS NEW YORK 
CLEVELAND - PHILADELPHIA PITTSBURGH INDIANAPC 
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a service 
without 
obligation 





You are invited to consult us 
‘on any metallurgical problem. 
Specific products for specific 
results tested and improved 
through 18 years’ practical ex- 
perience. 


A. B. C. FOUNDRATE FLUXES 


are scientifically blended—labora- 
tory tested. FLUXES for melting, 
protecting, refining and degassing 
aluminum, brass, bronze and grey iron 
alloys. A.B.C. FOUNDRATEFLUXES 
assure more metal in the castings— 
Jess metal in the skimmings. Results 
are better castings at lowered costs. 


A. B.C. MICA PRODUCTS 


MICAWASH and MICAPARTE for 
core and mold washes—also parting 
compounds—for all ferrous and 
non-ferrous alloys. (Contain no free 
silica). 


COATING COMPOUNDS for die 
casting—permanent molds—forging 
dies—centrifugal casting. 


MICA LUBE supplies a clean, light- 
colored Lubricating Film suitable for 
High Temperatures without black 
smoke, dust or heavy fumes. 


Feel free to use our helpful, practical con- 
sulting service. It's yours without cost or 
obligation. Write today for a prompt 
reply, also for full information on 
A.B.C. products. Address Dept. A.¥. 


(One of the Tennant Group) 
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metal. The pressure of the gas en- 
velope created by the specimen is 





Top — Portable gas determinator 
which is used in determining gas 
pressure created by molding sand 
and cores. Bottom—Gage used in 
connection with the instrument. 


shown on the gage of ‘the deter- 
minator. 

This instrument makes it possible 
to measure the pressure of the mold 
metal interface gas envelope by a 
very practical method that simu- 
lates mold conditions. 


Shakeout 

Royer Foundry & Machine Co., 
Kingston, Pa., has designed a shake- 
out that operates with a fast-positive 
walking beam action, with the re- 
sult that flasks, bands, castings, etc., 
are conveyed off one end onto a belt 
or pan conveyor, without need of 
an auxiliary feeder. During opera- 
tion only the walking beams move, 
while the remainder of the unit re- 
mains stationary. No vibration is 





Foundry shakeout with a walking 
beam action. 
(Concluded on Page 219) 








BELMONT BELMONT 
METALS METALS 
ALL METALS 

Aluminum Lithium 
Antimony Magnesium 
Arsenic Manganes: 
Bismuth Mercury 
Cadmium Nickel 
Chromium Silicon 
Copper Tin 
Lead Zinc 
ALL ALLOYS 
Babbitt Iron Filings 
Brass and Bronze Low Melting 
Deoxidizers Solder-Brazing 
Ferro Alloys Type Metals 
Hardeners White Casting 
ALL FORMS 
Anodes Powder 
Bars Sheet 
Block Shot 
Granular Washers 
Mossy Wire 
Pig Wool 


Putting Mettle Into 
Metals Since 1896 


BELMONT 


Smelting & Refining Wks, Inc. 
340 AF Belmont Ave., Brooklyn, N. Y. 
Tel. Dickens 2-4900 

















Foundry Sand Testing 
HANDBOOK 


A foundryman man select his scrap 
with the greatest of care. His melting 
procedure may check with the most ad- 
vanced practice. And he may exercise 
full control over his methods. BUT... 
he cannot consistently produce sand 
castings in molds prepared from uncon- 
trolled sand mixtures. 


A casting is only as good as the 
mold ... that’s why the A.F.A. 
FOUNDRY SAND TESTING 
HANDBOOK is a “must” for the 
foundryman’s library. Order your 
copy today: $2.25 to A.F.A. Mem- 
bers; $3.50 List Price. 


AMERICAN FOUNDRYMEN'S 
ASSOCIATION 
222 W. Adams St., Chicago 6 
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transmitted to the structure. Sand 
cannot arch or ride on top, but 
quickly falls through the interstices 
between the stationary grids and the 
walking beams. Unit operates flat 
and requires low horsepower. 


Safety Hook 

American Chain Ladder Co., New 
York, has designed a safety hook for 
the many hoist and loading prob- 
lems encountered in the foundry. 
Tests show that the hook will 
tolerate loads exceeding 25,000 Ib. 
Self-mousing action prevents hook 
straightening and load slipping. 


Vibration Dampener 
Manhattan Rubber Div., Ray- 
bestos-Manhattan, Inc., Passaic,N. J., 
is producing a vibration dampener 
bushing for use with Manhattan 

wheels for portable grinders. 


Pyrometer 

The Pyrometer Instrument Co., 
103 Lafayette St., New York 13, 
announce a pyrometer designed for 
the non-ferrous foundry industry. 
The pyrometer includes a large 434- 
in. indicator with a 4-in. direct read- 
ing scale calibrated from 0-1500° F. 
or 0-2500° F. or equivalent Centi- 
grade. Two models with overall 
lengths of 27-in. and 43-in. are 
manufactured, both having a special 
designed swivel 8-in. from the con- 
nector block which permits the use 
of the pyrometer at any angle. 











Immersion pyrometer especially de- 
signed for the non-ferrous foundry. 


Swivel is equipped with toothed 
notches, thus preventing it from 
working loose during operation. Can 
be used with “bare metal” and “pro- 
tected” type thermocouples, both 
being instantly interchangeable. 
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USERS: Fargo, Coeur 
D‘Alene, Howard, 
United Eng. & Fdry., 
Columbia Malleable, 












MODERN OPERATION MEANS 


hice SIMPLIFIED 
Pg MATERIES 
Gray Iron, etc. HANDLING 


Write for 
Catalog No. 58 





KRANE KAR cuts handling time! /f lifts, it transports, it spots the loads—loads of any shape or 
size up to 10 tons, using hook or magnet. Efficiently handles castings, patterns, flasks, cores, 
molds, ingots, scrap, sand boxes . . . and, with buckets, handles sand and clay. Rubber-tired, 
KRANE KAR operates indoors or outdoors. Loads and unloads trucks and freight cars. In repair 
operations, KRANE KAR moves foundry equipment to and from repair stations, spotting them 
for repair and installation. Our materials-handling expert will be glad to help you. 






THE ORIGINAL SWING BOOM MOBILE CRANE 
WITH FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


Ike ICA 


TRADE MARK REGISTERED 











SILENT HOIST & CRANE CO., 891 63rd ST., BKLYN 20, N.Y. 
INSTRUMENTS FOR 


PYRO FOUNDRY USE 


PYRO OPTICAL is the IDEAL Instrument for IRON 
and STEEL temperature measurements in the Foundry. 
Completely SELF-CONTAINED, LIGHT-WEIGHT (31/2 
lbs.), DIRECT READING and RUGGED. Absolute 
accuracy and dependability guaranteed. 

Unique design permits operator to rapidly deter- 
mine temperatures even on MINUTE SPOTS, FAST 
MOVING OBJECTS and of the SMALLEST STREAMS. { 
The “SPECIAL FOUNDRY TYPE” and “TRIPLE 
RANGE” have, in addition to standard calibrated 
ranges, a Red Correction Scale determining TRUE 

SPOUT and POURING TEMPERA- 
; TURES of molten iron and steel when 
| measured in the open. PYRO is stand- 
ard equipment in YOUR industry. 
Write for Catalogue No. 80 
W | The NEW PYRO IMMERSION 
| PYROMETER for non-ferrous foundry 
work eliminates spoilage and insures 
YOU of UNIFORM and SOUND 
CASTINGS. This NEW instrument is 
completely SHOCK, MOISTURE and 
DUST-PROOFED—RUGGED, QUICK 
ACTING, DEPENDABLE and ACCU- 
RATE. It features a 43%," Indicator 
permitting fast, easy and accurate 
readings. “Bare Metal” and “Pro- 
tected” type thermocouples are 
instantly interchangeable without 
adjustment or recalibration. Special 
lock-swivel permits use at any angle. 
Write for Catalogue No. 150 
Foundrymen Swear by Theml 
Save with a PYRO 
See Our Exhibit at the A.F.A. Convention 


THE PYROMETER INSTRUMENT COMPANY — 


























Plant and Laboratory: 99-F Lafayette St., New York 13, N. Y. 
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CUPREX 


, Brass 
For Ber and Nickel 


posed Alloys 


e Multiple _ 4 nate —, 
conditiqnegasses saves mero. 
gases. 


Prevents 
i cover. 
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Write for samples; 
make your own fest. 


FOUNDRY SERVICES, zc. 











280 Madison Avenue 
New York, N. Y. 
Dept, AF 























New Literature 











Dow Corning Corp., Midland, 
Mich., has started to publish a series 
of pamphlets entitled “Silastic Facts.” 
Copies are available upon request. 


Bulletin No. 6878, published by 
Manhattan Rubber Div., Raybestos- 
Manhattan, Inc., Passaic, N. J., de- 
scribes a vibration dampener bushing 
for portable grinders. Bulletin may 
be obtained from the Abrasive Wheel 
Department. 


The Bristol Co., Waterbury, Conn., 
has announced a new bulletin, No. 
pH1302, describing its line of pH 
Control Instruments. Copies may be 
obtained from The Bristol Co. 


Castle Films, Inc., 30 Rockefeller 
Plaza, New York, has published a 
catalog fully describing available 
educational and training films. The 
listing includes both motion picture 
and filmstrips. 


A postwar general catalog entitled 
“Specification Index for Bristol 
Instruments” has been published by 
The Bristol Co., Waterbury, Conn. 
The catalog, No. W1800, contains 
twenty-four pages of information on 
automatic controlling, recording, and 
indicating instruments. 


Catalog No. 4 published by Ark- 
lay S. Richards Co., Inc., 72 Win- 
chester St., Newton Highlands 61, 
Mass., listing a complete line of 
standardized industrial thermo- 
couples, their parts, assemblies and 
accessories, is now available upon 
request from the above concern. 


A circular describing an auto- 
matic flow regulator is available by 
request from Waterman Engineer- 
ing Co., 721 Custer Ave., Evanston, 
Ill. 


The Chemical Publishing Co., 26 
Court St., Brooklyn 2, has issued a 
new catalog listing technical books, 
including those of very recent date, 
on such subjects as science, tech- 
nology, medicine, engineering, met- 
als and drugs. In accordance with 
the requests of technical and sci- 
entific workers and librarians, pub- 


(Concluded on Page 221) 





"OLIVER" 


No. 45 HAND FEED 


RIP SAW 





Unequalled for ripping light stock as 
well as heavy timbers. A sturdy, pow- 
erful tool with vertically adjustable 
table 3 feet wide and 5 feet long. 
Carries saws up to 26-inch diameter 
to saw stock to 9 inches thick and 
26'/. inches wide. Well safeguarded. 


“OLIVER” RIP SAWS ALSO MADE IN 
SMALLER SIZES 


Write for Bulletin No. 45 


OLIVER MACHINERY COMPANY 
Grand Rapids 2, Michigan 








SILVERY 


The choice of Foundries 
who demand the best. 
“Jisco” Silvery is a “must” 
in the modern foundry. Its 
use means better castings 
at lower cost. It supplies 


_= needed silicon. ” 


Full information upon 
request. 


@e VIRGIN ORES 
@ LADLE MIXED 
@ MACHINE CAST 











tue JACKSON 


IRON & STEEL CO. 


JACKSON, OHIO 
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lication date, price, number of pages, 
detailed description and full table 
of contents are included. 

Copies of the catalog are available 
upon request at no charge. 


“Fluxuations,” booklet No. 14, 
published by Foundry Services, Inc., 
280 Madison Ave., New York, is 
now available free of charge by 
writing the above company. 


Metal Carbides Corp., Youngs- 
town, Ohio, announces publicaticn 
of a new 35-page die and wear part 
Catalogue No. 46-WP, containing 
full information, prices and particu- 
lars on tipped centerless grinder 
blades, wire and tube dies, sheet 
metal dies, extrusion and shape dies, 
bushings, gages, centers, bar stock, 
etc. 


Specifications of various vana- 
dium casting steels are detailed in a 
24-page booklet issued by Vanadium 
Corp. of America, 420 Lexington 

ve., New York. Examples of ap- 
plications of these alloys are given; 
and sections relating to such aspects 
as nitriding and heat treatment are 
included. 


A circular issued by Resinous 
Products & Chemical Co., Philadel- 
phia, describes Uformite 580, a 
newly developed urea-formaldehyde 
resin designed to improve the prop- 
erties of core sands for aluminum 
and magnesium castings. 


Wheelco Instruments Co., Chi- 
cago 7, presents 32 pages of in- 
formation on selection of proper 
thermocouples and accessories, in 


Bulletin No. S2-6. 


Conversion factors and miscella- 
neous engineering data are con- 
tained in a 78-page handbook issued 
by Pesco Products Co., 11610 Euclid 
Ave., Cleveland 6. 


American Foundry Equipment 
Co., Mishawaka, Ind., supplies in- 
form: ation on abrasive air pressure 
cleaning and accessories, and rod- 
straightening machinery, in a 24- 
page booklet, Catalog No. 40. 
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30 Years of Better Melting 


WE CONGRATULATE the A.F.A. on its Golden 
Jubilee, marking 50 years of service to the foundry 
industry. For the past 50 years, too, we have been 
producing by-product foundry coke. Here is what 
one central New York State foundry said about 
Semet-Solvay Foundry Coke in 1898— “We are 
pleased to say it has given us splendid satisfaction. 
Melts fast and hot and does not make hard iron.” 
Today this foundry is still receiving from us ship- 
ments of “splendid satisfaction” just as then. 


SEMET-SOLVAY COMPANY 


BUHL BUILDING GENESEE BUILDING 
Detroit 26, Mich. Buffalo 2, N. Y. 
DIXIE TERMINAL BUILDING, Cincinnati 2, Ohio 
Canadian Sales Agent: Standard Fuels Co., Ltd., Toronto 


Semet-Solvay Foundry Coke 
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A New A.F.A. Publication .. . 

Recommended Practices for NON-FERROUS ALLOYS 
Information contained in this important New Some of the VALUABLE 

A.F-A. publication has bee connec of the ) INFORMATION In this book. .. 
AFA prass and rome, Divigon, *i,i%° ) sgolaing Practice . . . Finlhing Prac 
Aluminum and Magnesium Division, A book al ‘oh jae ane, Ln PN 


that provides non-ferrous foundrymen with 
% dies of Defects . . . Properties and 
accurate, wate date data for the production Applicati aol 


of practica y any non- pene alloy —— 

and enables them to chec resent produc- c 

tion practices against accepted standards and For the following alloys: 

wide experience. An indispensable reference @ Leaded Red and Leaded Semi-Red 

work wherever non-ferrous metals are cast Brasses. @ Leaded Yellow’ Brass. 
. compiled by many leading foundrymen 


and metallurgists, Contains 159 pages, 42 
tables, 35 illustrations; cloth bound. 


@ High-Strength Yellow Brass and 
Leaded High-Strength Yellow Brass 
baer po Bronze). © Tin eae pee | 

and aded Tin Bronze. @ High- 
$%.25 to A.F.A. Tin Bronze. @ Leaded Nickel Brass 
Members yo ene —— ee ees 

@ Aluminum Bronze. @ Aluminum- 

ORDER YOUR COPIES PROMPTLY! Alloys. @ Magnesium-Base Alloys. 


























See Us at the Convention! 
Booth No. III! 


Cast Aluminum pattern plates: Flat and Offset 

Ruddy Rapping Plates 

Quick change kits for spindle sanders—!/,” to 1” spindles 

Wax fillet-—Sheet wax—Hard waxes—Core Vent wax 

Electric glue pots 

Full line of “Superior” pattern shop supplies, lumber and 
equipment 


THE PM S Co. 








1071 Power Ave. Cleveland 14, Ohio 
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* The Moulders' Griend SAND CONDITIONER 
IJ t 5 NW ew / CAPACITY — ONE TON OF SAND A MINUTE 
* * 


As The Moulders’ Friend propels itself over the 
heap a rotary brush containing thousands of 
tempered steel wires revolves at high speed, 
picking up particles of used sand, added bond 
and moisture and blending 
them thoroughly. 


* 


See This New Machine at the 
A.F.A, Convention 
in Cleveland 


or Write... 


PURITY MOULDING 


SAND COMPANY 
DALLAS CITY, ILLINOIS 
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A TECHNICAL LIBRARY IN EVERY FOUNDRY 
Clearing House for the Foundry Industry, the American Foundrymen’s Association is the circulation 
center for books on Fundamental Foundry Information .. . New Techniques . . . Procedures... 
Developments. } 
Authors and numerous A.F.A. Committees pool their knowledge to provide the A.F.A. Membership 
with practical books that will advance the general interests of the industry and enable foundrymen 
everywhere to do a better job in their daily work. 
Check your library to make sure that you have the Books, Symposia, Codes and Bound Volumes 
listed below: 
= hens “or P Peicne- ey ape 
Sumber: Members Miaeas Members 
Alloy Cast Iron Handbook .........00.........0.0.0... .$ 3.25 $2.75 Classification of Foundry Cost Factors........$ 1.00 $ .50 
Cast Metals Handbook ..........0..0...e. 6.00 4.00 Code of Recommended Practices for Indus- 
Foundry Sand Testing Handbook.................... 3.50 2.25 trial Housekeeping and Sanitation......... 1.50 1.00 
Modern Core Practices and Theories ............ 5.00 4.00 Tentative Code of Recommended Practices 
Recommended Practices for Sand Casting for Testing and Measuring Air Flow in j 
of Non-Ferrous Alloys..........................0.0005 3.00 2.25 NS TROUIUNS oon. ne hides 1.00 50 
Symposium on Malleable Iron Melting.......... 3.00 2.00 Recommended Practices for Metal Clean- 
Symposium on Gating and Heading Malle- | Aah Rani oa anepee Me Pat ene ee 2.50 1.25 
SN IN I a. ccecpucseusqrscpistssoecegees 2.00 1.50 Recommended Good Safety Practices for 
Symposium on Graphitization of White the Protection of Workers in Foundries 2.50 1.25 
NETS SSE pci Neat eRe « Ripe ey 3.00 1.50 Grinding, Polishing and panes — 
Symposium on Centrifugal Casting............... 3.00 2.00 Sanitation <', S/o 60 Pa 
Magnesium Alloys Foundry Practice... 3.00 1.50 Transactions vol. 51 (1943). sihdestetberbesg, 3.00 4 
Foundry Cost Methods 2.0... 3.00 1.50 Transactions vol. 52 (1944)... 15.00 ° 3.00 ] 
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